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ADVERTISEMENT. 

The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarly  as  a  medium  for  the  pubUcation  of  original  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Mu- 
seimi,  presenting  newly  acquired  facts  in  zoology,  geology,  and 
anthropology,  including  descriptions  of  new  forms  of  animals  and 
revisions  of  limited  groups.  One  or  two  volume!  are  issued  annually 
and  distributed  to  Ubraries  and  scientific  organizations.  A  limited 
number  of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to 
specialists  and  others  interested  in  the  different  subjects  as  soon  as 
printed.  The  date  of  pubUcation  is  recorded  in  the  table  of  contents 
of  the  volume. 

The  Bulletins y  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  voliunes),  faunal  works,  reports  of  expeditions, 
and  catalogues  of  type  specimens,  special  collections,  etc.  The  ma- 
jority of  the  voliunes  are  octavos,  but  a  quarto  size  has  been  adopted 
in  a  few  instances  in  which  large  plates  were  regarded  as  indis- 
pensable. 

Since  1902  a  series  of  octavo  voliunes  containing  papers  relating 
to  the  botanical  collections  of  the  Museum,  and  known  as  the  Con-- 
trihutions  from  the  National  Herlarium,  has  been  published  as 
bulletins. 

The  present  work  forms  No.  115  of  the  Bulletin  series. 

William  deC.  Ravenel, 
Administrative  Assistant  to  ihe  Secretary, 
In  charge  of  ihe  United  States  National  Museum. 

Washington,  D.  C,  January  SI,  1921. 
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PREFACE. 

Tiiis  paper  is  the  result  of  studies  begun  many  years  ago,  with  a 
view  to  clarifying  the  record  of  the  crinoid  forms  herein  discussed 
from  the  confusion  growing  out  of  the  excessive  activity  of  some 
authors  in  species  making.  The  drawings  of  the  Miller  and  Gurley 
types,  and  those  for  plates  1  to  4  on  ComanOwcrinuSj  HadrocrinuSf 
and  HimerocrinuSf  were  made  by  Mr.  Kenneth  M.  Chapman  of 
Santa  Fe,  New  Mexico.  The  text-figm-es  were  prepared  by  my 
assistant,  Dr.  Herrick  E.  Wilson.  In  the  preparation  of  the  other 
figures  upon  Dolatocrinus  I  have  had  the  assistance  of  Dr.  R.  S. 
Bassler  in  photographing  the  specimens,  and  of  Miss  Francesca  'Wieeer, 
of  the  United  States  Geological  Survey  staff,  in  retouching  the  prints, 
for  which  I  extend  to  them  my  sincere  thanks* 

Washington,  D.  C,  AvrU  1,  19t0. 
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THE  FOSSIL  CRINOID  GENUS  DOLATOCRINUS  AND  ITS  ALLIES. 


By  Frank  Spbinger. 

Associate  in  Paleontology ,  United  States  National  Museum. 


CRINOID  FAUNAS  OF  THE  MIDDLE  DEVONIAN. 

The  crinoids  which  form  the  subject  of  this  Bulletin  constitute  a 
small  group  of  generic  forms  having  a  singularly  restricted  distribu- 
tion, being  confined,  so  far  as  known  (after  a  feeble  beginning  with 
two  hitherto  undescribed  species  in  the  Niagaran  and  Helderber- 
gian)/  to  the  Middle  Devonian  of  North  America.  They  belong 
typically  to  the  Gulf  fauna,  which  during  Onondaga  time  brought 
widespread  coral  reefs  into  the  interior  region — ^best  developed  in  the 
Louisville,  Kentucky,  area.  The  faunas  introduced  by  this  Gulf 
invasion  continued  through  the  later  Onondaga  and  Hamilton  epochs, 
persisting  in  the  Louisville  area,  extending  far  to  the  north  into 
Canada,  and  migrating  around  the  Cincinnati  axis  into  the  western 
part  of  New  York. 

This  is  the  interpretation  of  the  f aunal  conditions  of  that  time  given 
by  Prof.  Charles  Schuchert,  in  his  Paleogeography  of  North  Amer- 
ica,' based  upon  general  paleontological  evidence;  and  the  occurrence 
of  the  crinoid  forms  under  consideration  is  in  perfect  agreement  with 
it.  The  principal  colony  was  in  the  Louisville  area,  where  these 
forms  appear  in  rocks  of  Onondaga  age,  culminating  and  becoming 
extinct  in  the  succeeding  Hamilton.  They  spread  northward  and 
northeasterly,  into  Michigan,  western  New  York,  and  adjacent  Cana- 
dian localities.  No  representative  of  these  genera  is  known  outside 
of  the  limits  thus  indicated. 

The  leading  type  in  abundance,  so  far  as  oiu:  collections  show,  was 
DoUUocrinuSy  which  from  a  few  well-marked  species  in  the  Onondaga 
increased  to  great  profusion  in  number  and  variety,  reaching  its 
acme  in  the  Hamilton,  where  it  is  represented  by  numerous  species. 
But  whereas  in  the  Onondaga  the  species  were  extremely  well  defined, 
rapid  development  ensued  in  the  Hamilton  under  conditions  favor- 
able to  a  rampant  growth,  in  which  certain  characters,  stable  and 
thoroughly  reliable  in  the  earlier  formation,  become  worthless  for 

1  Springer.    On  the  orinoid  genus  SqfphocrinuSf  1917,  p.  25. 
>  Bull.  Oeol.  Soc.  Amer.,  vol.  20  (1910),  pp.  540, 54V645. 
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the  discriimnation  of  species.  This  was  followed,  by  complete  ex- 
tinction, no  vestige  of  this  or  allied  types  having  ever  been*found  in 
later  formations. 

The  forms  in  question  are  all  included  in  the  suborder  Camerata, 
but  for  lack  of  material  the  treatment  of  them  in  the  monograph  of 
that  group  by  Wachsmuth  and  myself  in  1897'  was  inadequate.  A 
considerable  number  of  new  species  has  been  since  described  by 
other  authors,  and  I  have  in  the  meanthne  accumulated  much  addi- 
tional material.  This  in  conjimction  with  the  types  of  the  later 
described  species— chiefly  in  the  Walker  Museum  of  the  University 
of  Chicago,  generously  placed  at  my  disposal  by  Doctor  Weller — 
will  afford  the  information  necessary  for  a  more  satisfactory  discus- 
sion and  illustration  of  these  genera.  Many  drawings  for  this  pur- 
pose were  prepared  some  years  ago,  but  the  further  preparation  and 
publication  of  the  memoir  have  been  delayed  by  the  pressure  of  other 
work. 

The  occasion  for  the  present  paper  is  the  desirability  of  making 
available  for  the  use  of  others  some  of  the  matter  which  I  have  long 
had  in  manuscript  bearing  upon  the  generic  relations  of  the  several 
forms  comprising  this  grou|),  including  the  recognition  of  two  new 
genera. 

The  group  belongs  to  the  Camerate  family  Melocrinidae,  which  wa& 
for  convenience  divided  by  Wachsmuth  and  Springer  *  into  two  sec- 
tions, Melocrinites  and  Dolatocrinites,  based  upon  characters  not 
sufficiently  constant  for  family  distinction.  By  transferring  the 
genus  Patellioerinus  to  the  first  of  these  sections  and  placing  it  next 
to  Macrostyhcrinus  with  three  basals,  we  shall  have  the  two  sections 
somewhat  better  defined  with  reference  to  the  general  habitus  and 
form  of  calyx  than  they  have  been  when  depending  upon  the  very 
slight  and  indecisive  difference  in  the  plates  of  the  anal  interradius 
above  the  first  range.  The  genera  of  the  first  section  all  have  a  more 
or  less  elongate  calyx,  the  dorsal  cup  being  usually  higher  than  wide^ 
sub  turbinate  in  form,  expanding  from  a  relatively  narrow*  base  to 
the  zone  of  greatest  width  at  the  level  of  the  arms.  In  the  second 
section  these  characters  are  more  or  less  reversed,  the  cup  being 
usually  subovoid  or  hemispheric,  broadly  rounded,  and  wider  than 
high.  Technocrinus  may  be  regarded  as  an  intermediate  form,  the^ 
earlier  species,  now  herein  described,  being  of  the  latter  type. 

The  new  genera  are  proposed  for  forms,  one  of  which  was  de- 
scribed by  Miller  and  Gurley  as  Stereocrinus  vndianensis,  and  the 
other  by  Lyon  as  Hadrocrinus  plenissimusy  and  both  of  which  are 

<  North  American  Crinoidea  Camerata,  Memoirs  Museum  Comparative  Zoology,  Harvard,  vol.  21,  pp» 
304-329. 
*  North  American  Crinoidea  C&merata,  pp.  264-267. 
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thoroughly  distinct  from  the  types  with  which  they  have  been  asso- 
ciated. The  following  definition  and  brief  discussion  will  be  suffi- 
cient for  the  present  purpose: 

[Family  MELOCRINIDAE;  section  Dolatocrinites, 

Monocyclic.  Lower  brachials,  with  well-defined  interbrachials,. 
forming  part  of  the  dorsal  cup.  Eadials  in  contact  all  around* 
Symmetry  of  dorsal  cup  but  little,  or  not  «t  all,  disturbed  by  anal 
structures;  cup  usually  wider  than  high,  broadly  rounded  below, 
with  base  (Repressed,  flattened,  or  concave.  Arms  usually  simple; 
biserial  with  few  exceptions. 

ANALYSIS  or  THK  GENERA. 

Ba8al8  4: 

Arms  siinple,  biserial;  base  obconkal;  no  anals TECHNocBmus. 

Arms  branching,  biserial  both  above  and  bdow  the  bifurca- 
tions; base  fcnrming  an  inverted  cone;  no  anals Glonocbinus. 

Basals  3,  unequal,  sometimes  anchylosed: 

Calyx  usually  small,  or  of  moderate  to  large  size;  iBr  few,  in  not 
over  two  ranges. 
Anal  side  not  differentiated  in  dorsal  cup. 

Dorsal  cup  low  and  wide;  basals  small,  undivided,  simk 

in  a  shflJlow  cavity;  arms  simple,  imiserial Alloorinus. 

Dorsal  cup  higher  than  tegmen,  broadly  rounded;  base 
usually  flattened  or  concave. 
Tegmen  flat  or  low  convex,  nearly  symmetrical, 
with  subcentral  anal  tube. 
Arms  little  known;   probably   biserial,  and 
simple,  except  in  one  species  which  should 
go  into  another  genus;  openings  10  to  40. 
Basals  small,  usually  in  a  conical  depres- 
sion and  anchylosed;  the  smaller  one, 
when  distinguishable,  in  left  anterior 
position. 

IBr  2 DOLATOCBINUS.- 

IBr  1 STEBBOCBINUa. 

Anal  side  slightly  differentiated  in  the  dorsal  cup  by  an 
extra  plate  in  second  range. 
Dorsal    cup   subcylindrical;    basals    large,    divided; 

radials  large,  IBr  small^  arms  unknown Oentriocbimus^ 

Anal  side  also  strongly  differentiated  in  the  tegmen  by  a 
series  of  large,  ri<%e-like  plates  extending  from  the  second 
IB'r  range  to  base  of  anal  tube. 

Dorsal  cup  low,  broadly  rounded,  base  flattened  or 
concave;  basals  usually  divided. 
Tegmen  exceeding  dorsal  cup  in  height,  strongly 
bulging  posteriorly,  but  with  subcentral  anal 
tube. 
Arms  uniserial,  simple. 

Basals  distinct;  small  basal  in  left  posterior 
position;  IBr  2^  the  first  reduced  and 
irregular  in  form Comantuoorinus,  new  genus. 
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Basab  3,  unequal,  sometimes  anchylosed— -Continued. 
Calyx  very  large;  iBr  in  3  to  7  ranges. 

Anal  side  may  be  slightly  differentiated  above  the  first 
range. 
Dorsal  cup  broad,  low,  and  flattened. 
Tegmen  low  convex. 

Base  small,  with  shallow  concavity  involving 

radials   and    covered    by    column;    basals 

almost  eliminated  by  atrophy. 

Arms  biserial,  simple,  heavy  and  few  in 

number— about  4  to  the  ray;  iBr  in  5 

or  more  ranges. 

IBr  1 •  Hadrocrinus. 

Dorsal  cup  broadly  rounded. 

Base  deeply  concave,  forming  an  inverted  cone. 
Arms  biserial,  simple,  small  and  numerous — 
I                                 16  or  17  to  the  ray;  iBr  in  not  exceeding  3 
ranges;  IBr  2,  the  second  reduced  and  irreg- 
ular in  form Himerocrinus,  new  geniis. 

The  material  used  in  the  following  descriptions  and  discussions 
and  in  the  illustrations,  unless  otherwise  stated,  is  all  in  the  author's 
collection  now  in  the  United  States  National  Museum. 

COMANTHOCRINUS,  new  genus. 

In  addition  to  the  larger  characters  for  this  genus  previously 
mentioned;  the  following  observations  are  pertinent: 


Fig.  1.  -COMANTHOTRIXVS. 

////  =  I  Br  WW  =  I II  Br 

-77^  =  interpinnulars  p  =  pinnulars 

The  greatly  elevated  tegmen,  with  its  conspicuous  bulging  at  the 

posterior  side,  and  the  accompanying  marked  differentiation  of  the 

anal  series,  produce  a  wide  departure  from  the  nearly  pentamerous 

ymmetry  which  prevails  in  most  of  the  genera  of  this  group.    The 

Digitized  by  VjOOQIC 


THE  FOSSIL  GRINOID  GENUS  DOIATOGBINUS  AND  ITS  ALLIES.         5 

bulging  is  due  to  the  gr^at  enlargement  and  asymmetrical  swelling 
of  the  intestine,  which  nevertheless  discharges  from  the  tegmen 
ahnost  centrally,  through  a  small  anal  tube.  The  interbrachials  are 
few  in  number,  consisting  of  one  large  plate,  which  may  be  followed 
by  one  or  two  in  the  succeeding  ranges,  flanked  by  other  plates 
resembling  interbrachials,  but  which  are  in  fact  fixed  pinnulars; 
interpinnulars  sometimes  present.  The  anal  side  is  differentiated 
in  the  tegmen  by  a  median  row  of  large  plates,  and  sometimes  in 
the  dorsal  cup  by  an  extra  plate  in  the  second  interbrachial  range, 
but  this  is  not  constant;  a  narrow  linear  series  passes  up  to  the 
median  row  above  mentioned. 

The  base,  in  the  left  posterior  position  of  the  small  plate,  is  not 
only  different  from  that  of  the  associated  genera,  but  is  a  departure 
from  the  rule  in  monocyclic  crinoids  generally,  this  exceptional  orien- 
tation being  known  only  in  some  specimens  of  StorihingocrinuSf  and 
the  Recent  genus,  Hyocrinus.  This  character  is  nearly  constant 
in  both  species. 

The  condition  of  the  first  primibrach  is  also  exceptional  and  pe- 
culiar. Instead  of  being  absent,  as  in  Stereocrinus  and  Hadrocrinus, 
it  is  reduced  to  a  small  lunate  or  elliptic  plate,  occupying  a  curved 
socket  cut  out  of  the  distal  face  of  the  radial  (or  also  out  of  the  plate 
above  it),  usually  less  than  the  width  of  that  plate,  but  sometimes 
extending  entirely  across  it.  A  similar  irregularity  has  been  observed 
in  Eucalyptocrinus  rosaceus,  from  the  Devonian  of  the  Eifel,  in  which 
the  first  primibrach  is  also  sometimes  entirely  absent. 

The  secundibrachs  are  arched  into  strongly  rounded  rays,  with 
broad  depressions  between.  They  form  a  continuous  series  which 
pass  into  10  strong,  free,  uniserial  arms.  They  are  incorporated  in 
the  calyx  to  a  varying  extent  by  means  of  fixed  pinnules,  the  bases  of 
which  are  closely  united  by  suture.  The  lower  secxmdibrachs  follow- 
ing the  first  bear  a  single  pinnule,  on  the  outside  and  inside  of  the 
dichotom  successively,  while  IIBr4,  and  probably  all  succeeding 
brachials  bear  pinnules  on  both  sides,  increasing  in  number  xmtil 
there  are  two  on  each  side.  This  bipinnulate  or  quadripinnulacte 
structure  is  also  unusual,  but  I  have  other  good  examples  of  it  in  the 
genera  Carpocrinua  and  Lampterocrinus.  Ambulacral  covering  plates 
in  double  series  extend  to  near  the  base  of  the  anal  tube,  and  pinnular 
ambulacra  are  also  present,  as  in  ^Marsipocrinus.  These  pinnules 
give  rise  to  openings  through  the  calyx  wall  between  the  bases  of  the 
rays,  such  as  have  been  noted  in  species  of  Dolatocrinus,  BatocrinuSy 
and  other  genera,  in  which  they  were  formerly  interpreted  as  **  respi- 
ratory pores."  I  have  already  explained  their  nature  and  origin 
in  the  memoir  on  the  genus  ScyphocrinuSj  1917,  (pp.  40-46). 

In  the  great  preponderance  of  the  ventral  portion  of  the  calyx,  as 
evidenced  by  the  flattened  dorsal  cup  and  high  tegmen,  this  genus 
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resembles  the  condition  of  the  adult  comatulid^  genially,  in  which 
the  base  is  ooly.  a  platform  for  the  support  of  the  v»eersl  mass,  m 
contrast  to  the  typical  plan  of  the  crinoida,  in  which  the  doroal 
•paxts  form  a  cup  indo^g  the  viscera.  Among  the.  paleozoic  crinoids 
of  other  Camerate  families  some  exceptionally  tQok  the  same  form^ 
as>  for  ^:ample,  the  geni^a  AgaricocrinvSj  Amph<»ru(srimL8,  Oyplio- 
crinU9f  and  the  discoid  species  of  PkUycnwis, 
..  The  genus  is  represented  by  at  least  two  species^  one  from  the 
Onondaga  and  one  from  the  Hamilton.  The  Hamilton  form  was 
described  by  Miller  and  Gurley  as  Stereocrvms  in^Zian^rwi*,*  with 
little  indication  of  its  peculiar  characterSj^  although  they  noted  thM 
the  species  bears  little  or  no  rescqnblance  to  the  type,  and  referred  it 
to  StereocTviius  only  Jbecaus^  of  its  supposed  identity  under  the  generip 
formula  of  ''two  primary  radials"— that  is,  only  one  primibraoh. 
Even  this  was  incorrect  observation,  the  authors,  failing  to  see  the 
reduced  first  primibrach,  which  is  constant  in  all  specimens  in  which 
the  plates  can  be  distinguished.  Their  type  was  from  the  Louisville 
area,  where  a  niunber  of  ^ecimena  preserving  the  tegmen  have 
be«n  foimd.  Specimens  of  what  may  be  the  same  species  occur  in 
the  Hamilton  of  western  New  York,  in  one  of  which  the  character 
of  the  uniserial  arms  is  well  shown. 

The  Onondaga  species  is  much  larger.  Specimens  from  the  Falls 
of  the  Ohio  at  Louisville  show  some  structural  details  better  than 
the  Hamilton  form,  especially  the  extreme  of  fixed  pinnulation;  but 
the  tegmen  is  not  preserved.  Thfirefore  I  take  the  S.  indianensis^ 
as  the  type  of  the  genus,  and  for  the  Onondaga  form  I  propose  the 
name  Comanthocrinua  priscus.  The  latter  species  also  occurs  in 
western  New  York. 

Genotype. — Stereocrinus  indiaTiensis  Miller  and  Gurley. 

Distribution. — ^Middle  Devonian:  LouisviUe  area  and  New  York. 

COMANTHOCRIKUS  INnUNENSIS  (Miller  and  Gvriey). 

Plate  1,  figs.  1-6. 

•  Stereocrinus  indianenm  Miller  and  GvrleYi  Bulletin  No.  12,  IllinolB  State- 
Museum,  1897,  p.  38,  pi.  3,  figs.  13-15. — Rowley  in  Greene,  Contr.  Ind.  Pal., 
1904,  vol.  1,  p.  182,  pi.  54,  figs.  7,  8. 

Type  of  the  genus.  The  species  is  of  relatively  small  size,  average 
specimens  being  about  20  mm.  wide  on  the  base  and  17  nmi.  high 
to  the  top  of  the  tegmen.  Dorsal  cup  low  and  flat;  the  relations  of 
its  component  plates  are  best  shown  by  the  accompanying  generic 
diagram  (text  fig.  1),  composed  upon  the  evidence  of  12  specimens 
of  this  species;  the  reduced  and  modified  first  primibrach  is  drawn 
in  its  various  forms  in  the  dijBferent  rays,  also  variations  in  the  inter- 

»  Bull.  No.  12,  lU.  St.  Mus.,  1897,  p.  3S  pi.  3,  flg*?.  13-1.1. 
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brachials.  The  speeiea  represents  a  retit>gresaioii  from  thd  older  f onn 
fax  the  less  extent  of  ineorporation  of  brachials  in  the  calyx,  or  a 
progression  in  the  direction  of  greater  freedom  of  the  arms,  which** 
tiver  way  one  pleases  to  ocoisider  the  case.  The.  chief  resulting  dif- 
ference to  be  noted  is  in  the  number  and  depth  of  incorporation 
oi  the  fixed  pLonulee.  Here  the  arm  becomes  free  at  about  the  third 
or  fourth  IIBr.  IlBr^  has  an  incorporated  pinnule  on  the  outer  side 
of  the  dichotom,  the  base  of  which  may  also  connect  by  suture  with 
nBr,  and  4.  IIBr,  has  a  free  pinnule  at  the  inside  of  the  dichot(»a» 
and  IIBri  bears  two  free  pinnules^  one  from  each  side.  Beyond  this 
in  the  free  ann  the  pinnules  increase  to  three  and  four  to  the  brachial. 
In  a  specimen  with  arms  the  pinnulation  can  be  traced  on  the  out- 
side of  the  diohotom  to  the  twenty-second  free  brachial,  and  on  the 
inside  to  the  seventeenth.  AU  have  at  least  one  pinnule  at  each  side, 
and  about  12  brachials  have  two  pinnules  at  one  or  both  sides.  On 
bipinnulate  brachials  the  outer  pinnule  is  usually  at  a  different  level 
from  the  inner.  The  pinnules  are  extremely  slender,  and  in  the  one 
specimen  in  which  they  are  partially  preserved  divide  into  still 
smaller  branches.  The  openings  for  the  fixed  pinnules  are  small, 
round,  and  project  slightly  from  the  edge.  The  course  of  the  tegmen 
ambulacra  leading  to  them  may  be  traced  by  the  elongate  slits,  from 
which  the  minute  covering  pieces  have  fallen  away.  (Compare 
figs.  4  and  10  on  pl«  1.) 

Interbrachials  in  the  second  range  usually  two  (or  only  one)  in 
number,  with  an  additional  plate  between  the  two  at  the  anal  side, 
usually  followed  by  a  single  plate  in  the  third  range.  7?he  anal  side 
is  well  distinguished  in  the  tegmen  by  a  row  of  large  plates  (the 
largest  in  the  tegmen)  having  a  well-defined  median  ridge  extending 
from  just  above  the  brachial  zone  to  the  base  of  the  anal  tube;  the 
swollen  area  which  marks  the  position  of  the  gut  does  not  coincide 
with  this  ridge,  but  Ues  asynHnetrically  to  the  left  of  it.  The  tegmen 
is  highly  elevated,  strongly  bulging  at  the  left  posterior;  the  anal 
series  and  some  of  the  axillary  ambulacrals  sharply  pustulose.  In-* 
terbrachial  plates  of  dorsal  cup  may  have  obscure  ornamentation, 
usually  obliterated* 

Marisicn'  cmd  loariity. — ^Hamilton  formation:  Clark  County,  In- 
diana; Louisville,  Kentucky;  and  Ontario  Coimty,  New  York. 

*       COMANTBOCKINUS  rklSCUSt  n^w  sp«clM. 

Plate  1,  figs.  7-10. 

"A  species  double  the  size  of  the  type-^an  aven^  of  8  specimens 
being  about  40  nxm*  width  of  oalyx  at  the  turn  bases. .  As  the  tegmen 
has  not  beeniound;^  the  comparative  height  can  not  be  given.  Dorsal 
cup  broad,  shallow,  and  strongly  concave.  The  disparity  in  size 
evidenced  by  the  wider  spread  of  calyx  in  this  species  is  correlated 
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with  a  much  greater  extent  of  incorporation  of  brachials  by  means  of 
the  fixed  pinnules.  The  broadly  rounded  secundibrachs  are  strongly 
arched  exteriorly,  and  are  deeply  V-shaped  on  the  ventral  side,  the 
wings  of  the  V  being  further  prolonged  by  the  pinnules,  the  lower 
ossicles  of  which  form  a  continuous  wall  in  the  depressed  interbrachial 
areas.  These  give  the  appearance  of  numerous  iBr  plates  above  the 
very  large  first  interbrachial;  but  in  fact  the  interbrachials  are  limited 
to  a  single  narrow  plate  following  the  first,  or  two  in  linear  series,, 
the  second  of  which  may  not  reach  to  the  exterior,  while  the  other 
rather  numerous  plates  in  the  area  are  all  pinnulars.  In  this  way^ 
secundibrachs  to  the  height  of  the  seventh  are  incorporated.  IIBr,. 
has  a  pinnule  to  the  outside  of  the  dichotom,  and  IIBr,  has  one  to 
the  inside,  neither  of  them  showing  externally  (except  at  the  mai^in), 

with  3  or  more  pinnule-ossicles  incorpo- 
rated. IIBr^  to  IIBrg  have  from  2  to  4 
pinnules  to  each  brachial,  with  2  or  more 
pinnulars  incorporated.  The  reduced  first 
primibrach  occupies  an  oval  space  be- 
tween the  radial  and  the  axillary  IBr,. 
both  of  which  are  more  or  less  excavated 
for  its  reception.  It  is  usually  small, 
strongly  protuberant,  and  the  radial  ridge 
Fio.  2— Pinnules  of  comantho-  following  the  rays  begins  with  this  plate. 
cRiNus.  rpj^^   ^^^Y  gj^^  ^  scarcely   differentiated,, 

two  narrow  plates  tandem  succeeding  the  lai^e  first  plate  and 
passing  toward  the  tegmen,  which  is  not  preserved  in  any  of  our^ 
specimens. 

The  inside  of  the  dorsal  cup  is  marked  by  an  extraordinary  com- 
plex of  grooves  and  ridges  from  the  basals  and  radials  up,  which  are 
doubtless  for  the  lodgement  of  nerve  cords,  but  the  exact  function  of" 
so  many  is  not  clear.  They  are  comparable  in  number  and  position 
with  the  ridges  and  furrows  seen  upon  the  dorsal  side  of  calyx  plates 
in  well-preserved  specimens  of  Himerocrinus  phnissimuftj  but  nothing 
so  intricate  has  been  observed  upon  the  inner  surface  in  other  forms.. 
A  few  sharp  nodes  appear  at  the  exterior  on  radials  and  interbrachials. 
Most  of  the  material  is  in  poor  condition,  but  we  are  fortunate  in 
having  two  specimens  which,  except  for  the  lack  of  the  t^men,  are 
remarkably  well  preserved  for  exhibiting  the  essential  characters  of 
the  species;  in  one  the  dorsal  and  ventral  surfaces  are  completely- 
exposed,  and  in  the  other  the  ventral  side  only.  By  means  of  these 
we  are  able  to  illustrate  both  aspects  of  the  calyx,  and  to  show  the 
actual  relations  of  the  incorporated  plates  by  diagrammatic  sketch, 
as  well  as  by  direct  drawings.  Several  other  fragmentary  specimens, 
confirm  the  description  in  various  particulars. 


Digitized  by  VjOOQIC 


THE  FOSan.  CRINOID  GENUS  DOLATOCRINUS  AKD  ITS  ALUES.         ft 

With  the  incorporation  of  the  lower  pinnules  in  the  calyx  wall  by 
the  growth  of  interradial  structures,  the  space  available  for  their 
accommodation  became  reduced,  resulting  in  more  or  less  displace- 
ment by  crowding,  packing  and  overlapping,  so  that  the  pinnulars 
can  not  always  be  traced  in  linear  succession,  especially  at  tiie  dorsal 
side.  Some  pinnulars  well  developed  at  the  interior  of  the  calyx 
wall  are  smaller  exteriorly,  or  are  not  seen  at  all,  thus  giving  rise  to 
confusion  when  comparing  the  different  views  in  the  figures.  Thus 
the  first  pinnule,  as  seen  from  the  ventrftl  side,  is  plainly  given  off  from 
IIBr,,  whereas  at  the  dorsal  side  the  lowest  fixed  pinnular  appears 
to  be  connected  usually  with  IIB,,  sometimes  with  IIBr4;  and  the 
pinnulars  connecting  with  XIBr,  and  IIBr,  are  usually  not  visible  at 
the  ejtterior.  I  have  shown  the  mode  of  succession  by  the  diagram 
('text-fig.  2),  made  from  the  ventral  side,  and  the  above  fact  must 
be  remembered  when  studying  it,  as  well  as  when  comparing  the 
dorsal  and  ventral  views  of  the  calyx  in  the  same  specimen  shown  by 
plate  1,  figures  7,  8.  The  enlargement  of  the  lower  pinnulars  ven- 
trally  is  at  the  expense  of  the  adjacent  plates,  and  therefore  the  outer 
surface  of  the  large  interbrachial,  contrary  to  the  usual  rule  in  the 
crinoids,  is  larger  than  the  inner. 

Professor  Rowley,  in  Greene's  Contribution  to  Indiana  Paleontology  * 
has  described  imder  the  name  StereocrinustdiUUus  a  fragmentary  speci- 
men from  the ''Upper  Helderberg"  at  the  Falls  of  the  Ohio,  which 
may  |K>ssibly  be  identical  with  this  species;  but  it  is  impossible  from 
the  figure  or  description  to  make  out  any  specific  characters.  Rowley 
noted,  however,  a  marked  difference  between  this  form  and  Stereocrinus, 
and  said  that  if  he  had  better  material  he  would  not  hesitate  to  erect 
a  new  genus  for  its  reception. 

Horizon  and  locality, — Onondaga  limestone:  LouisviUe,  Kentucky, 
and  Genesee  County,  New  York. 

Genus  HADROCRINUS  Lyon. 

Plate  2,  fig.  1. 

Hadrocrinus  Lton,  Transactions  American  Philosophical  Society,  vol.  13, 1S69» 
p.  445-451,  pi.  26,  fig.  a  (not  b  and  e).~WACHSMUTH  and  SPBmoBB,  1S97» 
North  American  Crinoidea  Camerata,  pp.  327-8,  pi.  24,  fig.  1. 

Lyon's  definition  and  formula  for  the  genus  specified  2  by  5  plates 
in  the  first  radial  series,  which  in  our  terms  would  mean  that  it  has 
only  one  primibrach ;  and  he  expressly  stated  in  a  note  to  the  generic 
definition  on  page  445  that  ''the  formula  is  intended  to  receive  all 
crinoids  with  only  two  ray-pieces  in  the  primary  series. "  Although 
his  first  species  in  order  of  description  was  H.  plenissimus,  the  only 
species  which  agrees  with  his  generic  definition  in  the  above  character 

•  Vol.  2,  lOOe,  p.  8,  pi.  3,  fig.  5. 
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is  H.  discus.  In  the  absence  of  any  designation  by  the  author,  this 
should  be  taken  as  the  type  species  for  that  reason.  Furthermore 
Wachsmuth  and  Springer  specifically  declared  discus  to  be  the  type,' 
and  it  therefore  is  the  genotype  by  subsequent  designation.  H. 
plenissimus  becomes  the  type  of  a  new  genus.    A  third  species, 


Fio.  3.— Hadbocbinvs. 
////»=iBr;  \\\\=»inBr;  =:-==iinBr;  dotted  line  «  R  R  and  Br. 

named  by  Lyon  H.  pentaganus  in  the  text  and  H.  angvlaris  on  the 
plate  (fig.  c),  is  founded  on  a  fragmentary  detached  base,  probably 
belonging  to  DoUUocrinus  giwtidis^ 

The  type  species  is  extremely  rare,  only  three  specimens  besides 
Lyon's  original  having  been  found.  Although  all  imperfect,  they 
exhibit  the  generic  characters  very  satisfactorily,  showing  a  wide- 
spreading  calyx,  with  a  low  tegmen  of  rather  large  smooth  plates. 
The  bases  of  the  very  heavy  biserial  arms,  restricted  in  number  to 

»  N.  A.  Crln.  Cam.,  1897,  p.  327 
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20,  and  therefore  with  only  three  orders  of  brachials,  are  well  shown. 
The  most  remarkable  thing  about  this  form,  however,  is  the  condi- 
tion of  the  base.    With  the  radials  included,  there  is  a  shallow  basal 
cavity  in  which  the  basals  are  actually  wanting  in  the  specimens, 
but  in  one  traces  of  the  attachment  of  fom*  small  remnants  of  plates 
are  seen  inside  the  ring  of  radials  (text  fig.  4).    Although  their 
presence  is  indicated  by  crenulae  in  the  small  notches  at  the  junction 
of  the  radials,  the  basals  were  practically  eliminated  from  the  calyx. 
They  are  entirely  absent  in  the 
three  specimens  showing  these 
parts,  the  proximal  edge  of  the 
radials  being  deeply  incised  by 
the  lobes  of  the  axial  canal.    A 
huge  column  facet  enveloped  the 
entire  base,  including  the  radials 
and  part  of  the  next  range;  and 
the  basals,  thus  shut  out  from 
the  exterior,  tended  to  disappear 
by  atrophy.     Such  an  almost 
complete  elimination  of  basals 
has  not  been  observed  in  any 

other  Camerate  crmoid,  but  is  ^^  ^_^^^  ^  hadrocrinus  discus,  remnahts 
paralleled  among  the  Flexibilia     of  atbophiko  basals  indicatkd  by  notchxs; 

Kir    ^U^     Q:K«^<.«^      /»^«%iio      m^Ai,4^         RADULS  DrDKNTKD  BY  AXIAL  CANAL  AND  COTBRBD 

hy  the  bilunan  genus   CUxsio-     b^  column,  as  shown  by  the  badutino  striae. 
crinu8  Springer,  Crinoidea  Flexi- 
bilia (pi.  38,  fig.  26),  and  as  to  infrabasals  by  several  forms  of  the 
Ichthyocrinidae. 

The  radials  and  primibrachs  are  small,  succeeded  by  large  plates  in 
the  brachial  series,  which  are  singularly  irregular  in  form  and  size. 
The  half  rays  bif urate  on  the  second  secimdibrach,  which  is  followed 
by  about  four  ranges  of  tertibrachs  and  one  or  two  biserial  pairs  of 
arm  brachials  before  the  arms  become  free.  The  interbrachials  are 
in  six  or  seven  ranges,  beginning  with  a  lajge  first  plate  followed  by 
two,  with  an  extra  plate  interpolated  on  the  posterior  side.  A  nar- 
row series,  rarely  exceeding  two  plates  abreast,  continues  to  the 
zone  of  the  arm  bases,  but  the  fourth  range  consists  invariably  of  a 
single  plate.  Similar  plates  are  well  developed  in  the  second  and 
third  axils. 

The  calyx  plates  are  smooth,  entirely  devoid  of  the  intense  sculp- 
turing seen  in  H,  jiUnissimus;  but  they  have  the  very  unusual  char- 
acter of  broad,  shallow  median  depressions  containing  smaller  pits, 
which  are  double  or  triple  on  the  radial  series  and  single  on  the  inter- 
radial,  the  triple  pits  being  on  the  axillaries. 

183081—21 2 
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The  type  and  only  species  of  the  genus  is  typically  of  large  size, 
with  calyx  shallow  and  broad,  the  average  diameter  of  three  speci- 
mens being  about  10  cm. 

Harmon  and  locality, — Onondaga  (Sellersburg)  limestone:  Louis- 
ville, Kentucky.  A  fragment  belonging  to  the  genus,  and  perhaps 
to  the  type  species,  has  been  found  in  Erie  County,  western  New 

York. 

HIMEROCRINUS,  new  genus. 

HIMEROCRINUS  PLENISSIMUS  (Ljm). 
Plate  2,  figs.  2;  plate  3,  figs.  1-4;  plate  4,  figs.  1-4. 

Jladrocrinus  plenissimus  hYOii ,  1869,  Trans.  Amer.  Philoe.  Soc.,  vol.  13,  p.  445,  pi 
26,  figs.  6  1,  6  2,  6  3.— Wachsmuth  and  Springer,  1897,  North  American 
Crinoidea  Camerata,  p.  328,  pi.  24,  figs.  2  a,  6.— Rowlby  in  Greene,  Contrib. 
Indiana  Paleontolog>',  vol.  1,  1903,  p.  165,  pi.  48,  figs.  5,  6. 


FlO.  5.— HIMEROCRINUS. 

////  =  I  Br;  WW  =  i  II  Br;  ^^  =  i  III  Br. 
Dotted  line  =  R  R  and  Br. 

The  genus  is  founded  on  Iladrocrinus  plenissimus  of  Lyon®,  which 
is  the  only  known  species.  It  attains  a  very  large  size,  one  of  the 
largest  of  known  Camerata,  upwards  of  20  specimens  ranging  from 
10  to  15  cm.  diameter  of  calyx.  From  a  deep  inverted  cone  involving 
the  basals  and  radials  — which  are  both  large — the  wall  spreads  out- 
ward in  a  graceful  reversed  curve  to  the  arm  bases,  forming  a  broad, 

'Amer.  Philos.  Soc.,  vol.  13,  1869,  p.  445,  pi.  26,  figs.  6  1,  2,  3. 
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shallow  calyx,  with  a  low  tegmen  composed  of  innumerable*  slightly 
tumid  plates,  resembling  that  of  the  Actinocrinoid  genuBf  Sirotocrinus. 

The  surface  is  marked  by  a  most  profuse  and  highly  sculptured 
ornamentation,  usually  in  the  form  of  numerous  intricate  radiating 
ridges  and  furrows  passing  from  plate  to  plate  from  the  radials  up 
which  are  sometimes  broken  up  into  pits  less  ornately  arranged. 
The  higher  brachials  leading  to  the  free  arms  are  marked  by  a  con- 
spicuous longitudinal  ridge,  with  strong  lateral  processes.  There  is 
considerable  variety  in  these  surface  characters,  but  they  are  too 
much  influenced  by  conditions  of  preservation  to  be  available  for 
defining  species. 

The  two  special  characters  upon  which  the  genus  is  founded  are 
the  primibrachs,  and  the  enormous  brachial  extension  of  the  calyx. 
These  are  thoroughly  shown  by  the  generic  diagram  (text  fig.  5). 
While  the  primibrachs  have  the  normal  nimiber  of  two,  instead  of  a 
single  axillary  plate  as  in  Hcbdrocrinus,  they  tend  to  assimie  an 
unusual  condition,  which  is  the  reverse  of  what  is  seen  in  Coman- 
ihocrinus.  One  of  the  primibrachs  is  frequently  much  modified, 
but  instead  of  the  first,  as  in  that  genus,  it  is  here  the  second,  or 
axillary,  plate  that  is  unstable.  In  about  half  of  the  specimens  it 
is  more  or  less  reduced  in  size,  and  singularly  changed  in  shape  and 
proportions,  while  in  others  it  is  of  normal  size  and  form  all  around. 
In  some  cases  both  forms  are  present  in  the  same  specimen.  Lyon 
interpreted  the  structure  of  tlxe  IBr  as  being  the  same  as  in  H,  discus. 
In  the  intricate  sculpture  on  many  of  the  specimens  the  sutures  ai^e 
difficult  to  see,  and  his  type  being  of  that  character  he  did  not 
observe  the  presence  of  the  two  plates,  which  are  evident  in  upward 
of  20  specimens.  The  modification  in  form  of  the  axillary  is  seen 
in  the  diagram,  which  is  made  chiefly  from  an  extraordinary  speci- 
men obtained  since  Lyon's  time,  having  the  calyx  nearl^^  intact, 
with  a  spread  of  about  15  cm.,  and  the  surface  characters  well  pre- 
served from  the  basal  pit  to  the  arm  bases.  It  is  finely  shown  by 
figure  1  on  plate  3. 

The  irregularity  in  the  axillary  is  reduplicated  to  some  extent  in 
the  succeeding  divisions,  which  are  repeated  to  the  number.of  3  to  5, 
exceptionally  6,  at  intervals  of  two  plates  for  the  first  three  bifiirca- 
tions,  and  longer  higher  up.  After  tixe  third  axillary  the  outer  ramus 
of  the  ray  and  of  the  half  dichotom  remains  single,  while  the  inner 
ramus  of  the  half  dichotom  branches,  so  that  the  number  of  arms 
is  normally  16  or  17  to  the  ray,  thus  making  80  or  more  arms  in 
aU.  The  final  brachial  series  bears  a  strong  median  ridge,  and  passes 
into  a  relatively  small  biserial  arm.  The  ridges  and  arm  openings 
are  weU  shown  in  Lyon's  figures  6  2,  and  b  3,  and  I  now  have  a  spec- 
imen with  the  arms  preserved  for  a  considerable  distance  (pi.  4,  fig.  1), 
which  in  their  number  and  small   size  are  in  marked  contrast  to 


Digitized  by  VjOOQIC 


14  BULLETIN  115,  UNITED  STATES  NATIONAL  MUSEUM. 

the  few 'massive  appendages  of  the  H,  discus.  It  is  in  this  respect 
strikingly  similar  to  Strotocrinus,  which  with  a  greatly  expanded 
calyx  has  similar  small  arms,  in  accordance  with  the  fact,  frequently 
observed  in  crinoids,  that  increase  in  size  of  calyx  is  often  accompa- 
nied by  a  diminution  in  size  of  the  arms. 

The  interbrachial  plates  are  few  and  large,  usually  in  three  ranges 
of  1 — 2 — 1  in  the  interray,  and  2,  exceptionally  3,  in  single  series  in 
the  second  axils,  witlx  an  occasional  plate  in  the  third.  The  anal 
interradius  has  usually  an  extra  plate  in  the  second  range,  but  this 
may  sometimes  also  occur  in  other  interradii,  so  the  differentiation 
is  not  certain. 

The  column  of  this  genus  partakes  of  a  peculiar  structure,  more 
fully  to  be  described  under  DoUUocrinus,  whereby  the  nodal  colum- 

nals  are  remarkably  conspicuous,  having  a 
flanged  peripheral  rim  overhanging  and  some- 
times concealing  the  adjoining  intemodaJs, 
and  being  studded  in  varying  number  with 
projecting  cogs  resembling  fins,  while  the  in- 
temodals  are  thin  and  of  less  diameter. 
^""^  """^T^l^^^t"  ''*''       All  the  specimens,  mcluding  some  23  show- 

ing  the  basal  cone  only,  in  addition  to  the 
20  above  mentioned,  seem  to  belong  to  the  type  species,  with  the 
possible  exception  of  one.  Hall's  Conmocrinus,  from  the  Manlius  of 
New  York,  should  be  compared  with  this  genus. 
*  Horizon  and  locality. — The  type  and  only  described  species  is  from 
the  Onondaga  (Jeffersonville)  limestone,  at  Louisville,  Kentucky. 

Genus  TECHNOCRINUS  HaU. 

TECHNOCRINUS  NUGABBNSIS,  new  ipmIm. 
Plate  5,  figs.  1,  2. 

Among  collections  made  for  me  in  western  Tennessee  in  recent 
years  are  two  forms  belonging  to  the  group  under  consideration,  the 
occurrence  of  which  carries  the  age  of  their  genera  back  to  earlier 
epochs  than  hitherto  known.  Technocrinus  is  typically  an  Oriskany 
fossil  of  the  Xower  Devonian,  found  heretofore  only  in  Maryland 
and  New  York.  It  must  now  be  credited  also  to  the  Silurian,  on 
the  evidence  of  the  single  specimen  which  I  have  figured  under  the 
above  name.  It  was  found  in  place  in  the  Bob  formation  of  tlxe  late 
Niagaran  in  the  first  bluff  below  Cerro  Gordo,  on  the  left  side  of  the 
Tennessee  River,  in  Hardin  County,  Tennessee;  and  it  was  associated 
in  the  same  layer  with  Lampterocrinus,  which  is  a  thoroughly  charac- 
teristic Niagaran  form.  The  specimen  is  in  good  condition,  showing 
all  the  generic  characters  very  distinctly,  and  in  addition  to  these  the 
plates  of  the  dorsal  cup  are  surmounted  by  small,  delicate  spines,  some 
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of  which  may  have  been  movable.  Several  of  these  slender  spines 
are  shown  in  the  figure,  and  well-defined  shallow  sockets  are  seen  at 
the  middle  of  some  plates  on  which  the  spines  are  wanting.  The 
plates  of  the  cup  are  more  or  less  marked  by  low  connecting  ridges, 
which  become  more  prominent  upward.  The  cup  is  a  broadly 
rounded  ovoid  below,  with  a  tendency  to  contract  a  little  toward  the 
arm  bases.  There  were  apparently  20  arms.  Dimensions:  Height, 
20  mm. ;  widtlx,  30  mm.  Spines  occur  also  on  one  ot  the  Maryland 
species,  T.  spinulosus,  but  in  the  surface  characters  and  form  of 
calyx  it  is  very  different  from  this. 

Horizon  and  locality, — Niagaran  (Bob  formation) :  Hardin  County, 
Tennessee. 

Type. — Of  this  and  other  new  species  herein  described,  Frank 
Springer  Collection  in  United  States  National  Museum. 

Genus  STEREOCRINUS  Barris. 

The  other  genus  which  must  be  set  further  back  in  the  time  scale 
is  Stereocrinus,  hitherto  confined  to  the  Middle  Devonian,  but  which 
now  tiims  up  in  the  Helderbergian  as  a  well  marked  species,  for  which 
I  propose  the  name: 

STEBEOCHINUS  HELDEBBBBGBN8IS,  new  ■pedes. 

Plate  5,  figB.  3,  4. 

In  the  material  obtained  by  my  collectors.  Pate  and  Braun,  from 
the  Linden  formation  at  various  localities  in  Benton  County,  Tennes- 
see, during  a  period  of  several  years,  were  numerous  isolated  plates 
of  an  unknown  Camerate  crinoid,  which  by  reconstructing  a  ray 
from  these  pieces  I  identified  as  Stereocrirma.  Afterwards  the  fortu- 
nate discovery  of  a  good  calyx  near  HoUiday  confirmed  the  identi- 
fication. The  genus  was  founded  upon  specimens  from  the  Hamilton 
of  northern  Michigan,  and  so  far  as  I  know  it  has  not  been  recognized 
in  the  Onondaga  beds  of  the  Louisville  area.  In  the  Michigan  form 
the  calyx  is  strongly  lobed  in  the  zone  of  the  arm  bases,  whereas  in 
the  present  species  there  is  no  interradial  depression  whatever,  and 
the  arm  bases  form  an  almost  continuous  ring.  Similar  differences 
occur  between  species  of  Dolatocrinus.  The  plates  of  the  cup  in  this 
species  as  found  are  usually  smooth,  with  a  low  median  ridge  on  the 
radial  series,  but  when  well  preserved  are  marked  by  a  sharp  and  fine 
striation.  The  tegmen  is  evenly  convex,  appearing  too  high  in  the 
figured  specimen  on  account  of  pinching,  and  is  composed  of  smooth 
plates.  The  specimen  illustrated  measures  30  mm.  high  and  42  mm. 
in  diameter.     Isolated  plates  indicate  that  a  larger  size  was  attained. 

There  is  also  fragmentary  evidence  of  the  existence  of  a  large 
species  of  Dolatocrinus  in  the  same  beds  with  the  Stereocrinus. 

Horizon  and  locality. — Helderbergian  (Linden  formation) :  Benton 
County,  Tennessee. 
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Genus  DOLATOCRINUS  Lyon. 

The  definition  of  the  genus  sufficiently  appears  in  the  antecedent 
analysis.  While  it  is  there  stated  that  the  anal  side  is  not  differen- 
tiated, and  elsewhere  that  the  symmetry  of  the  dorsal  cup  is  not 
disturbed  by  anal  structures,  these  statements  must  not  be  taken 
too. literally.  While  it  is  true  that  there  are  usually  on  the  dorsal 
side  no  extra  plates  analogous  to  those  in  the  first  or  second  inter- 
brachial  ranges  of  the  posterior  interradius  which  are  commonly 
called  *'anal  plates,"  yet  there  is  unquestionably  more  or  less  dis- 
turbance of  the  Dolatocrinua  calyx  by  reason  of  the  position  and 
growth  of  the  intestine,  sufficient  to  produce  in  the  calyx  as  a  whole 
a  certain  bilateral  symmetry.  The  anal  tube  is  always  decidedly 
subcentral;  and  while  the  interray  toward  which  it  inclines  may  in 
most  cases  have  no  increase  in  number  of  plates,  a  comparison  of 
numerous  specimens  shows  that  the  posterior  interradius  is  very 
often  appreciably  wider  than  the  others,  and  its  plates  larger.  Little 
is  known  of  the  arms  of  Dolatocrinus]  they  having  only  been  seen  in 
two  or  three  specimens,  except  in  the  New  York  species  described 
by  Hall  as  Cacdbocrinus  troosdy  and  referred  to  Dolatocrinus  by  re- 
visors,  which  has  branching  arms,  and  should  stand  as  a  different 
genus  under  Troost's  name  adopted  by  Hall,  or  some  other.  Aside 
from  this,  all  the  species  probably  have  simple,  biserial  arms,  and 
they  must  have  been  extremely  fragile. 

Dolatocrinus  is  notable  for  the  prominence  of  its  first  interbrachial, 
which  is  the  largest  plate  in  the  calyx,  conspicuous  alike  for  its  size, 
and  in  most  species  for  its  elaborate  radiate  sculpturing.  It  is  usually 
followed  by  one  or  two  diminishing  plates  tandem,  while  the  other 
plates  which  appear  in  the  interbrachial  areas  are  fixed  pinnulars, 
some  of  which  are  so  large  as  to  lose  the  semblance  of  their  primitive 
function.  This  is  the  case  with  Z>.  grandiSy  which  has  no  interbra- 
chials  beyond  the  first,  but  th6  space  which  in  other  species  is  occu- 
pied by  a  second  interbrachial  is  taken  by  two  large  pinnulars  resting 
in  part  upon  its  angular  distal  face.  The  genus  differs  from  others 
having  a  similar  incorporation  of  pinnules  in  their  order  of  succes- 
sion. In  OomanihocrinuSy  with  uniserial  arms,  the  pinnulation 
begins  on  the  second  secundibrach,  followed  by  one  alternating  on 
the  third,  and  beyond  that  on  both  margins  of  successive  brachials. 
In  ScyphocrinuSy  also  uniserial,  the  succession  is  alternately  on  secun- 
dibrachs  2,  4,  5,  6,  7,  etc.  But  in  DolatocrinuSy  with  biserial  arms, 
the  first  incorporated  pinnule  leads  from  secundibrach  1,  after  which 
the  succession  is  alternately  on  2  and  3,  and  beyond  that  on  each 
brachial  of  the  biserial  pairs. 

The  column  of  Dolatocrinus  has  some  striking  peculiarities  not 
observed  in  crinoids  outside  of  this  group,  but  which  it  shares  with 
that  of  nimerocrinus.     It  is  composed  of  very  thin  columnals,  some 
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of  which  (the  intemodals)  are  plain  disks  of  uniform  thickness  for 
their  full  diameter;  alternating  with  these  at  different  intervals  are 
other  columnals  (the  nodals)  also  tliin  in  their  median  portions, 
which  are  of  greater  diameter  than  the  former,  and  have  at  their 
circumference  a  flange  which  projects  at  either  side  like  the  tire  of 
a  wheel,  to  a  Avidth  at  least  equal  to  the  thickness  of  one  intemodal. 
Thus  two  nodals  may  abut  at  the  exterior  by  their  flange-like  rims 
so  as  to  arch  over  the  intervening  intemodal  and  completely  conceal 
it  from  view;  or,  a  greater  number  of  intemodals  may  be  interposed, 
up  to  6  or  8  or  perhaps  more,  in  which  case  the  nodal  stands  out  in 
relief,  conspicuous  by  its  higher  level  and  greater  thickness.  Fur- 
thermore, the  nodals  themselves  are  siurmounfced  by  certain  singular 
fin-like  cogs  transverse  to  their  periphery — thac  is,  longitudinally 
parallel  to  the  column.  These  occur  to  the  number  of  three,  five, 
or  sometimes  more,  to  each  nodal,  of  which  those  -of  successive 
nodals  may  or  may  not  coincide  in  position;  if  they  do,  the  column 
takes  on  an  angular  outline.  The  cogs  may  be  limited  to  the  width 
of  the  nodals  to  which  they  are  attached,  or  they  may  extend  either 
way  for  the  span  of  several  intemodals,  perhaps  in  some  cases  con- 
necting and  forming  continuous  serrated  longitudinal  ridges  along 
the  column.  Some  of  these  cog-like  projections  are  relatively  high, 
even  equaling  the  diameter  of  the  column,  and  they  evidently  in 
some  cases  form  a  continuation  of  the  knife-edged  ridges  on  radials 
and  primibrachs  in  forms  like  D.  sjnrws-usj  D.  marshi,  etc.  Owing 
to  the  thinness  of  the  columnals,  the  peripheral  flanges  of  the  nodals 
are  held  by  a  weak  connection,  so  that  in  the  fossils  they  may  often 
be  broken  oflf,  leaving  only  a  continuous  series  of  columnals  of  the 
same  size  as  the  intemodals  (pi.  9,  fig.  3). 

Specimens  with  any  portion  of  the  column  attached,  or  even  any 
considerable  length  of  detached  columns,  are  extremely  rare,  so  that 
we  have  little  information  as  to  the  distribution  of  the  nodal  col- 
umnals throughout  the  stem  as  a  whole;  but  from  the  fragments 
available,  and  from  analogy  with  the  mode  of  growth  of  the  stem  in 
the  crinoids  generally,  it  is  probable  that  in  the  proximal  parts  of 
the  stem  the  nodals  are  contiguous  and  conceal  the  interpolated 
intemodals  under  the  arch  formed  by  their  flanges,  while  toward 
the  distal  end  the  intemodals  increavso  in  number,  and  the  intervals 
between  the  nodals  be(*/ome  longer.  Thus  in  the  part  of  the  stem 
proximal  to  the  calyx  shown  in  figure  2  of  plate  10  the  nodal  col- 
umnals are  in  close  contact,  concealing  the  intemodals  which  may 
be  seen  at  the  broken  extremity,  and  the  projecting  cogs  form  con- 
tinuous ridges.  In  figure  1  there  are  gaps  between  the  nodals  in 
which  intemodals  are  seen,  and  the  cogs  do  not  always  coincide  in 
alignment,  both  of  which  may  be  due  to  disturbance  after  death. 
In  various  sections  of  stems  figured  on  plates  9  and  10  the  intervals 
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in  their  natural  condition  are  shown,  some  with  as  many  as  12  inter- 
nodals,  which  were  probably  from  the  distal  portions.  Among  these 
fragments  also  are  shown  some  good  examples  of  the  form  and  pro- 
portions of  the  nodal  columnals,  and  of  the  cog-like  processes,  as 
above  indicated. 

Sections  of  stem  from  near  the  root  are  found  having  strong 
radicular  cirri  more  or  less  radiately  arranged;  and  in  two  instances, 
clearly  belonging  to  this  genus,  a  cirrus  appears  in  place  of  one  of 
the  cog-like  processes,  which  suggests  the  idea  that  these  outgrowths 
of  the  nodal  columnals  are  analogous  to  cirri. 

Lyon  observed  this  peculiar  type  of  column,  and  gave  a  description 
of  it,  with  a  figure,  in  his  paper  of  1869  in  the  Transactions  of  the 
American  Philosophical  Society  (p.  451,  pi..  26,  fig  i^);  but  with  the 
terms  he  used  his  description  is  rather  hard  to  understand. 

There  is  in  the  species  of  this  genus  a  marked  instability  in  the 
form  and  proportions  of  some  of  the  principal  calyx  plates,  as  well 
as  in  some  other  characters.  There  is  much  variation  in  size  of  the 
radials,  brachials,  and  interbrachials,  not  only  among  different  speci- 
mens of  the  same  species,  but  also  among  the  different  rays  of  the  same 
specimen,  so  that  the  relative  shape  and  size  of  these  plates  are  of 
little  value  in  the  definition  of  species.  Even  in  some  of  the  best 
defined  and  most  constant  Onondaga  species,  such  as  Z>.  'spin^svs, 
we  find  the  conspicuous  first  interbrachial  undergoing  change  from 
broadly  truncate  above  to  elongate  and  almost  acuminate,  without 
apparently  affecting  any  of  the  other  characters;  and  in  D.  locus  the 
number  of  interbrachial  ranges  may  vary  among  specimens  otherwise 
almost  counterparts.  Many  other  examples  could  be  cited,  including 
abnormal  specimens,  rather  frequent,  especially  in  Hamilton  species, 
such  as  those  with  four  rays,  with  a  sixth  plate  in  the  radial  circlet,  etc.; 
and  the  instability  in  these  and  other  respects  must  constantly  be 
taken  into  account  in  considering  the  definition  or  identification  of 
species  of  this  genus. 

Genotype. — Dolaiocrinus  locus  Lyon. 

Distribution. — Onondaga :  Louisville  area,  and  Ohio ;  perhaps  Helder- 
bergian,  Tennessee. 

THE  SPECIES  OF  DOLATOCRINUS. 

In  the  following  discussion  of  DohUocrinus  and  its  species  there 
will  be  frequent  reference  to  a  few  works  for  which  it  may  be  conve- 
nient to  use  abbreviations;  these  are: 
Miller  and  Gurlbt.    BulletinB  4  to  12  of  the  Illinoia  State  Museum,  1894  to  1897. 

Cited:  "Miller  and  Gurley,  Bull.  4,  1894,  etc." 
Wacusmuth    and    Sprinobr.    North    American    Crinoidea    Camerata.    Memoirs 

Museum  of  Comparative  Zoology,  Harvard,  vol.  20,  1897.    Cited:  "Wachsmuth 

and  Springer,  N.  A.  Grin.  Cam.  1897." 
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Rowley;  in  Greene.  Contribution  to  Indiana  Paleontology,  vol.  1;  issued  in  20 
parts,  Feb.,  1898,  to  Sept.,  1904,  continuously  paged,  pp.  1-204,  plates  1-60;  and 
three  parts  of  vol.  2,  July,  1906,  to  Nov.,  1906,  pp.  1-38,  plates  1-9.  Cited:  **Rowley 
in  Greene,  1903,  etc." 

The  genus  DdUUocrinus  is  remarkable  among  all  Camerata  for  the- 
extraordinary  number  of  species  which  have  been  described  imder 
it  from  a  single  horizon  within  a  small  local  area.  The  total  number 
of  named  species  and  varieties  for  all  areas  is  77,  all  from  the  Middle 
Devonian,  of  which  15  are  from  the  Onondaga  and  62  from  the 
Hamilton.  Sixty-five  belong  to  the  Louisville  area,  and  of  these,. 
49  species  and  4  varieties  are  described  from  the  Hamilton  alone. 
The  crinoid-producing  exposures  in  the  Hamilton  beds  of  this  area 
are  of  very  limited  extent,  being  confined  principally  to  a  few  miles^ 
opposite  Louisville,  and  along  Silver  Creek  and  other  streams  in 
dark  County,  Lidiana,  from  which  the  types  of  nearly  all  the  53. 
alleged  species  and  varieties  have  been  derived.  The  specimens  aro 
almost  never  found  with  any  part  of  the  arms  attached,  and  we* 
know  notliing  of  the  structures  distal  to  the  calyx,  except  that  the 
arms  are  biserial  and  probably  always  simple.  Hence  the  descrip- 
tions are  necessarily  restricted  to  characters  observed  in  the  calyx 
alone,  which  in  this  genus  is  of  the  most  simple  construction,  having 
a  nearly  pentamerous  symmetry,  so  that  we  are  without  the  benefit 
of  characters  for  discrimination  usually  afforded  by  the  presence  of 
anal  structures.  The  slight  differences  occasionally  noticed  in  the 
second  or  third  ranges  of  interradial  plates  are  inconstant  and  mostly 
sporadic. 

•  The  occurrence  of  such  an  incredible  number  of  species  of  one 
genus,  from  a  single  horizon  at  the  same  locality,  is  in  the  highest 
degree  improbable;  and  the  statement  of  the  foregoing  facts  alone 
is  sufficient  to  put  the  list  under  suspicion.  It  is  of  importance  that 
the  character  of  the  crinoidal  fauna  of  this  celebrated  locality  should 
be  correctly  understood,  in  order  that  authors  and  students  may  not 
be  misled  into  erroneous  conclusions  regarding  it. 

The  greater  part  of  this  multiplication  of  specific  names  is  due 
to  the  activities  of  Miller  and  Gurley,  who,  during  the  years  1894-1897, 
published  in  the  Bulletins  of  the  Illinois  State  Museum  37  species  of 
Dolatocrinus  from  the  Hamilton  beds  alone,  in  addition  to  four  from 
the  underlying  Onondaga,  all  from  the  vicinity  of  Louisville.  By 
the  work  of  these  authors,  chiefly  in  the  pubUcations  mentioned^ 
and  of  Mr.  Miller  alone  in  the  reports  of  the  Geological  Surveys  of 
Missouri  and  Indiana,  several  hundred  species  of  crinoids  and  blas-^ 
toids  were  described  and  illustrated,  mainly  from  specimens  in  the 
rich  collection  accumulated  by  Mr.  Gurley,  which  he  afterwards 
placed  at  the  service  of  science  by  donating  it  to  the  Walker  Museum 
of  the  University  of  Chicago.     By  these  means  a  great  number  of 
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new  and  instructive  forms  were  brought  to  light,  and  a  valuable 
addition  was  made  to  our  knowledge  of  the  prolific  crinoidal  faunas 
of  the  interior  continental  basin.  Most  of  the  specimens  were 
obtained  by  Mr.  Gurley  through  purchases  from  local  collectors, 
some  of  whom  were  not  geologists,  and  sufficient  care  was  not  always 
taken  to  determine  the  exact  horizon  from  which  they  were  derived; 
so  that  in  several  instances  the  stratigraphic  position  assigned  to  the 
species  in  the  published  descriptions  is  not  correct.  This  is  notably 
the  case  with  some  of  the  most  conspicuous  forms  of  the  Louisville 
area. 

Subsequently  Mr.  George  K.  Greene,  the  veteran  collector  at  New 
Albany,  Indiana,  on  the  Ohio  River  opposite  Louisville,  published 
a  series  of  pamphlets  extending  through  the  years  1898-1906,  which 
collectively  formed  the  volumes  entitled:  Contribution  to  Indiana 
Paleontology,  for  the  purpose  of  illustrating  his  extensive  collection 
of  corals  and  crinoids — the  work  upon  the  latter  being  intrusted  to 
Prof.  R.  R.  Rowley,  of  Louisiana,  Missouri.  This  resulted  in  the 
proposal  of  16  new  species  and  varieties  of  Dolatocrinus,  likewise  all* 
from  the  Louisville  area. 

The  type  and  another  early  species  had  been  published  by  Lyon, 
and  seven  others  from  New  York,  Canada,  and  Michigan  by  Hall, 
Whiteaves,  and  Barris,  respectively.  Of  those  published  by  Wachs- 
muth  and  Springer  in  their  Monograph  of  the  North  American 
Crinoidea  Camerata  in  1897,  some  had  been  anticipated  by  the  descrip- 
tions of  Miller  and  Gurley  while  that  work  was  going  through  the 
press,  and  it  is  necessary  for  the  correctness  of  the  record  that  the 
synonymy  of  these  should  be  definitely  stated.  Two  species  froni 
Michigan  were  published  by  Miss  Elvira  Wood  in  1904.  I  am 
informed  that  at  least  two  new  species  and  as  many  varieties  from 
New  York  are  to  be  published  by  the  State  museum;  and  I  am 
reluctantly  compelled  to  swell  the  list  by  adding  four  new  names 
on  my  own  account.^ 

Recurring  again  to  the  numerous  Hamilton  species  published  by 
Miller  and  Gurley:  In  order  to  facilitate  the  describing  of  species, 
they  at  the  outset  laid  down  as  an  ironclad  rule  that  the  number  of 
arms  alone  should  constitute  an  invariable  specific  character,  so  that 

*The  dilTerencas  in  the  known  crinoiddl  faunas  of  the  several  Hamilton  arear  of  the  Middle  Devonian 
of  this  continent  are  very  striking.  At  Lollis^^lle  DoJatocrinus  is  the  leading  genus,  followed  by  MegistO' 
crinus,  Nucleocrinus,  Codaster,  etc.,  but  no  sign  of  Melocrinu*  or  of  any  Flexible  crinoid;  in  Callaway 
County,  Missouri,  Mclncrimis  occurs,  and  an  Ichthyocriooid  o(  the  genus  Dactylocrinus,  but  no  Doiaiocrinvt 
or  MeffUlocrinus;  in  Iowa  Megistochnus  and  Mclocrinua  and  a  notable  new  Ichthyocrinoid,  but  no  Dolato- 
erinu9  in  northern  Michigan,  i>o2c<ocnntM,  MeffisCocrinuXf  Nucleocrinus,  and  CotJafter,  of  specifs  mostly  well 
difforenriated  from  those  of  tho  Louisville  area;  in  Wisconsin,  Melocrinus  closely  similar  to  the  Missouri 
species,  forms  which  also  extend  far  to  the  north  in  the  McKenzie  Basin,  Canada;  in  the  last  four  areap,  not 
including  the  Canadian,  species  belonging  to  the  Floxibilia  occtir,  of  different  forms  in  each.  In  western 
New  York  and  Ontario,  Dolaiocrinus  and  Mcgistocrinus  closely  related  to  the  Louisville  forms  occur;  but 
in  addition  to  these  an  extraordinary  assemblage  of  other  forms  not  lopresentcd  in  either  of  the  other  areas, 
which  are  soon  to  be  described  in  a  Memoir  by  the  the  New  York  State  Musevim. 
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by  this  means  they  were  relieved  of  the  trouble  of  comparison  with 
species  otherwise  similar,  which  they  usually  declared  to  be  unneces- 
sary. Thus  in  Bulletin  8,  page  46,  in  describing  D,  charlestownensw: 
It  id,  of  couige,  unneGeesary  to  compare  it  with  any  other  described  epeciee,  because 
the  arm  formula  alone  distinguishes  it. 

This  plan  placed  the  describing  of  species  upon  a  sure  mathematical 
basis;  but  it  had  its  limitations.  The  range  of  variation  in  number 
of  arms  in  a  single  otherwise  constant  form  of  Dolaiocrinus  may  be 
from  10  to  20,  which  was  soon  in  danger  of  being  used  up.  So  the 
authors  went  a  step  farther,  and  evolved  another  scheme  of  infinite 
possibilities,  namely,  that  not  only  is  the  number  of  arms  an  invari- 
able specific  character,  but  also  the  mode  of  grouping  of  the  arms 
among  the  five  rays — so  that  newly  acquired  specimens. not  other- 
wise distinguidiable  from  species  already  described  could  readily  be 
made  the  types  of  new  species  upon  this  character  alone.  Thus  they 
say  in  the  ninth  Bulletin,  page  47: 

This  species  is  distinguished  from  all  other  I6-armed  species  *  *  *  by  the  arm 
formula.  For  example,  the  arm  formula  in  D.  coelatus  is  4  4  4  ■2-2;  in  D.  nodoms 
it  is  4-3-d-3-3;  in  D,  saUbrosui  it  is  4-a-2-3-4;  in  D.  ammiB  it  is  4-4-3-3-2. 

And  on  page  51 : 

It  can  l>e  of  no  service  to  compare  this  with  any  species  having  a  different  arm 
formula,  for  that  alone  distinguishes  it. 

The  beauty  of  this  plan  will  be  evident  when  we  consider  that  if 
we  take  only  the  most  usual  variations,  caused  by  the  addition  of 
one  or  two  arms,  thus  giving  2,  3,  or  4  arms  to  the  ray,  there  would 
be  120  different  permutations  of  these  numbers  among  the  five  rays 
of  a  crinoid,  each  of  which  under  the  authors*  latest  rule  would  estab- 
lish a  distinct  species;  that  is  to  say,  120  species  under  any  otherwise 
defined  form.  Every  one  of  the  dozen  or  more  recognizable  Hamilton 
forms  of  that  locality  may  exhibit  similar  variations  in  number  and 
arrangement  of  arms;  so  that  with  suflGicient  collections  there  would 
be  as  the  logical  result  of  this  process,  consistently  followed  up,  about 
1 ,500  possible  species  of  this  one  genus,  in  a  single  formation  8  feet 
thick,  and  at  the  same  locality. 

Now  it  is  a  fact  abundantly  established  that  a  character  which 
is  available  for  the  differentiation  of  species  in  one  group  or  genus, 
or  in  one  formation  or  locality,  may  as  a  result  of  different  conditions 
be  utterly  worthless  in  others.  This  is  notably  true  in  regard  to  the 
number  of  arms  in  the  crinoids.  Among  the  recent  forms,  especially 
the  comatulids,  variation  from  10  to  20  arms  is  not  uncommon,  while 
on  the  other  hand  a  definite  number  of  arms  is  constant  for  many 
large  groups. 

In  certain  proUfic  and  extremely  well-marked  Carboniferous  spe- 
cies, such  as  Macrocrinus  vemeuilianus  and  Dizygocrinus  rotunduSy 
there  is  a  considerable  range  of  variation  in  number  of  arms  (which 
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Miller  and  Gurley  utilized,  however,  by  making  new  species  for  all 
of  them),  whereas  in  many  other  Batocrinoid  genera  the  number  is 
generally  constant  for  the  species.    Among  the  Onondaga  species  of 
Dolatocrinus  the  number  of  arms  appears  to  be  usually  constant  and 
well  correlated  with  other  characters.     In  the  Hamilton  the  genus 
reached  its  acme  of  development,  resulting  in  an  enormous  increase 
in  number  and  variety,  followed,  as  usual  in  such  cases,  by  extinction. 
It  was  a  period  of  active  mutation.    Several  extremely  well-marked 
types  were  produced,  which  may  readily  be  distinguished  from  the 
Onondaga  forms  and  from  one  another.    Some  of  these,  which  no 
experienced  paleontologist  would  fail  to  recognize  at  a  glance,  include 
variations  in  number  and  grouping  of  arms  and  in  minor  details  of 
surface  ornament  which,  if  r^arded  as  essential,  would  result  in 
making  a  new  species  for  almost  every  well-preserved  specimen  that 
tui'ns  up.    In  fact,  that  is  what  actually  occurred  as  to  a  large  part 
of  Miller  and  Gurley 's  Hamilton  species;  for  in  the  Gurley  collection, 
containing  all  the  material  used  in  their  study  of  this  genus,  18  of 
their  species  are  represented  only  by  the  single  type  specimen,  there 
being  no  duplicates  except  in  the  other  19.    And  to  show  how  the 
use  of  the  arm  character  would  work  out  in  practice,  there  are  in  my 
own  collection  upward  of  20  specimens  belonging  to  the  most  pro- 
lific Hamilton  form  of  the  locality  which  have  arm  formulas  difiFerent 
from  that  of  any*  of  Miller  and  Gurley's  species,  and  every  one  of 
them,  under  their  rule,  would  have  to  be  made  the  type  of  a  new 
species. 

The  recognition  of  the  several  well-defined  and  definable  Hamilton 
types  will  result  in  the  reduction  of  the  species  to  a  reasonable 
niimber,  within  the  boimds  of  probability.  I  shall  attempt  to  point 
them  out,  and  to  give  the  names  which  by  reason  of  priority  should 
be  attached  to  them.  Much  of  the  matter  contained  in  the  lengthy 
descriptions  (often  tedious  repetitions  of  generic  characters)  is  of  no 
practical  service  for  the  discrimination  of  the  species.  For  any 
valid  species  it  ought  to  be  pos^ble  to  point  out  some  one  definite 
character,  or  combination  of  characters,  not  due  to  individual  vari- 
ation or  sporadic  occurrence,  by  which  it  is  distinguished  and  con- 
trasted with  others.  Supposed  species  for  which  this  can  not  be 
done  should  be  merged  in  the  nearest  one  that  is  weU  defined. 

The  characters  which  have  been  chiefly  considered  in  the  diflFeren- 
tiation  of  species  in  this  genus  are  the  following: 

Form. — The  general  form  and  proportions  of  the  ctdyx  are  useful 
characters  which  mark  several  well-defined  types.  It  may  be  rather 
high  cup-shaped,  with  vertical  sides  and  flat  base;  bowl-shaped  or 
hemispheric,  expanding  by  a  regular  curve  from  a  narrow  base  to  the 
arms;  basin-shaped,  with  nearly  straight  sides,  spreading  at  a  wide 
angle  from  a  truncate  and  concave  base;  depressed  bursiform,  con- 
stricted below  the  arm  bases,  the  sides  curving  inward  to  a  broad 

Digitized  by  VjOOQIC 


THE  FOSSIL  CBINOID  GENUS  DOLATOCRINUS  AND  ITS  ALLIES.       23 

flat  or  concave  base.  Along  with  these  various  shapes,  but  not  always 
coneurrently  with  particular  forms,  the  tegmen  may  vary  from 
nearfy  flat  to  convex  or  conical;  deeply  lobed  or  sloping  evenly;  with 
plates  well  defined,  or  rather  obscure  on  the  smooth  surface;  with 
surface  granular,  covered  with  small  pustules,  sharp  or  rounded 
nodes,  or  strong  spines.  The  base  may  be  sharply  excavate  into  a 
deep  or  shallow  pit  enclosixig  the  column,  broadly  concave,  flat,  or 
protuberant.  In  some  forms  the  tegmen  is  remarkably  constant 
and  characteristic;  in  others,  especially  the  large  bursiform  type,  it 
is  subject  to  much  change  due  to  pressure  in  fossilization. 

Surface  ornament. — ^There  are  upon  the  plates  of  the  dorsal  cup 
two  kinds  of  sculpturing:  (1)  A  longitudinal  median  ridge  following 
the  radial  series,  which  may  be  limited  to  a  few  of  the  lower  plates 
or  may  traverse  the  entire  distance  to  the  arm  bases;  may  be  low, 
rounded,  inconspicuous,  or  high,  sharpy  and  very  prominent;  or  it 
may  be  absent  altogether.  It  is  formed  with  nodes  at  the  centers  of 
the  plates  as  nuclei,  which  may  be  elongated  until  they  connect  at 
the  sutures,  or  may  be  connected  by  a  rounded  neck;  if  the  connect- 
ing neck  approaches  the  size  of  the  nodes,  the  ridge  may  be  called 
continuous,  and  if  very  much  smaller  and  inconspicuous,  it  may  be 
called  discontinuous.  Again,  the  central  nodes  may  be  substantially 
isolated^  but  even  then  there  is  usually  some  trace  of  a  connection 
marking  the  course  of  the  buried  nerve  cords.  (2)  A  secondary 
sculpturing  which  consists  of  more  or  less  continuous  radiating 
striae,  straight  or  wrinkled,  or  lines  of  small  pustules,  passing  from 
plate  to  plate,  tending  to  form  concentric  triangles;  or  of  nodes  or 
pustules  not  radiately  arranged.  Primarily  the  ridges  connecting 
the  centers  of  both  radial  and  interradial  sets  of  plates  are  the  external 
representatives  of  the  nerve  cords  which  innervate  the  growing 
skeleton,  and  the  triangular  arrangement  results  mechanically  from 
the  mutual  relations  of  the  plates.  With  age  they  may  become 
variously  modified  by  secondary  growth,  reduplicated,  intensified, 
or  broken  up  into  nodes  by  which  the  original  fine  lines  are  inter- 
rupted, obscured,  or  obliterated.  These  processes  will  produce 
extremes  of  the  two  types  of  sculpture,  between  which  there  may  be 
an  infinite  number  of  combinations  in  which  the  two  are  more  or  less 
intermingled.  Sometimes  the  striae  are  bent  or  wrinkled,  making  a 
vermicular  kind  of  ornament;  and  in  some  cases  there  are  neither 
definite  striae  nor  nodes,  but  all  plates  are  tumid  and  radiately  fur- 
rowed. If  certain  lines  of  the  triangles  are  accentuated,  a  stellate 
figure  is  produced  around  the  base.  On  account  of  intergradation 
between  the  different  types,  too  much  importance  must  not  be 
attached  to  the  surface  ornament.  Even  Miller  and  Gurley  had 
some  doubt  about  it,  for  they  said  in  BuUetin  4,  page  25: 

We  are  satisfied  the  sculpturing  is  not  uniform  on  specimens  belonging  to  the 
flame  spedee. 
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Nevertheless  they  afterwards  often  stated  as  to  a  new  species  that 
it  "  diflfers  from  all  others  in  surfa'ce  ornamentation  and  number  of 
arms/*  Unless  fairly  definite  stages  of  these  surface  modifications 
can  be  correlated  with  some  other  character,  I  am  unable  to  regard 
them  as  of  much  practical  value  in  the  discrimination  of  species. 
(See  further  under  D.  incisus  and  D,  asperatus.) 

So-called  ^'azygous  side.^^ — ^This  was  Miller^s  term  for  what  other 
authors  usually  call  the  posterior,  or  anal,  interradius.  In  this 
genus  that  side  is  usually  not  differentiated  in  the  dorsal  cup  by  any 
increase  in  the  number  of  plates,  but  may  be  in  some  cases  by  the 
greater  size  of  corresponding  plates.  The  first  and  second  ranges  of 
interbrachials  consist  normally  of  one  plate  each,  from  which  number 
they  rarely  vary;  slight  differences  .occasionally  occur  in  the  third 
range,  but  these  are  sporadic,  not  constant  for  the  species,  and  may 
be  disregarded  in  the  descriptions. 

PinnuU  openings;  ^^ ovarian    apeHures^^;  or  ^' pores, ^* — ^Much  has 
been  said  in  the  specific  descriptions  about  the  openings  through  the 
calyx  wall  which  occur  in  varying  numbers  in  the  zone  of  the  arm 
bases.     They  have  been  called  * 'ovarian  apertures'^  by  Miller  and 
Gurley,  and  ^'respiratory  pores''  by  Wachsmuth  and  Springer.    As 
already  stated,  I  have  elsewhere*®  shown  by  conclusive  evidence 
of  specimens  in  which  the  parts  are  perfectly  preserved  that  these 
slit-like  oj>enings  or  pores,  which  occur  also  among  the  Batocrinidae, 
Platycrinidae,  and  the  non  arm-branching  Camerata  of  other  families, 
are  the  openings  for  pinnules  which  are  to  a  greater  or  less  extent 
incorporated  in  the  calyx,  and  emerge  directly  through  the  wall 
along  the  margin  where  the  dorsal  and  ventral  structures  meet, 
analogous  to  the  oral  pinnules  of  the  Recent  crinoids.    It  is  probable 
that  they  occur  in  all  species  of  Dolatocrinvs,  unless  perhaps  in  some 
where  the  arms  become  free  directly  upon  the  first  secundibrach. 
In  several  cases  where  the  species  were  described  as  without  "ovarian 
pores,"   subsequent  inspection   has   disclosed   their  presence;   and 
their  apparent  absence  in  any  specimen  may  be  due  to  their  being 
obscured  by  silicification  or  covered  by  matrix,  or  to  their  incon- 
spicuous occurrence.    They  differ  in  shape  and  size  in   different 
species  or  groups  of  species;  in  some  they  are  indicated  by  long  slits, 
well  exposed  and  visible  at  a  glance;  in  some  they  are  very  small 
and  lie  close  under  the  edge  of  the  arm,  but  are  absent  in  the  wider 
space  between  the  rays,  in  which  case,  especially  when  there  is  a 
rugose  surface,  they  are  hard  to  see. 

The  elongate  slits  represent  the  ambulacral  grooves  leading  to  the 
openings,  from  which  the  minute  covering  pieces  have  fallen  away, 
a    shown  by  figures  4  and  10  on  plate  1. 

"  On  the  genus  Scyphocrinus,  1917,  pp.  33-37;  40-46;  pi.  9,  figs,  oa,  b,  6;  see  also  pi.  1,  figs.  4,  10,  and  pJ. 
2  figs.  3,  4,  herein. 
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The  number  of  visible  openings  depends  upon  the  extent  to  which 
brachials  are  incorporated,  as  has  been  shown  in  regard  to  the  two 
species  of  Comanthocrinns,  If  the  arm  becomes  free  on  the  first 
secundibrach,  there  may  be  no  pores  through  the  calyx  wall,  or  only 
a  single  one  at  one  or  both  sides  of  the  arm-base;  if  higher  secundi- 
brachs  are  incorporated,  the  number  correspondingly  increases.  In 
D,  grandis  (pi.  7,  figs.  2,  5)  the  biserial  arm  is  incorporateH  for  a 
distance  of  several  pairs  of  brachials  following  the  third  secundibrach ; 
a  fixed  pinnule  leads  from  IIBrj,  on  the  outer  side  of  the  dichotom, 
followed  by  one  on  IIBrj,  inner  side,  next  by  one  on  IIBr,,  outer 
side,  and  then  by  one  for  each  margin  of  the  biserial  pair,  each  of 
which  leads  to  an  opening.  Therefore  when  one  pair  of  brachial 
ossicles  succeeding  IIBr,  are  incorporated,  there  will  be  6  pores 
between  the  rays  and  4  between  their  divisions;  and  with  further 
incorporation  of  arm  brachials  the  number  of  openings  will  be 
increased  to  8,  or  even  12.  In  Z>.  hulbdceus  only  one  small  pore  is 
present  for  each  arm;  in  steUifer  and  amplus  there  are  always  2  for 
each  arm,  and  from  2  to  4  for  each  interradius. 

Number  of  arms. — With  the  foregoing  category  of  available  char- 
acters to  choose  from,  it  ought  to  be  practicable  to  find  correlations 
of  sufficient  constancy  to  define  the  species  without  resorting  to  any- 
thing so  purely  arbitrary  as  the  number  and  grouping  of  arms, 
standing  alone,  in  forms  where  this  character  is  clearly  subject  to 
great  individual  variation.  I  do  not  wish  to  be  misunderstood  on 
this  point,  and  it  must  not  be  supposed  that  I  am  denying  the  impor- 
tance of  the  nimiber  of  arms  as  a  general  proposition.  On  the 
contrary,  it  is  a  character  of  great  value  and  of  wide  application, 
representing  as  it  does  progressive  stages  in  the  ontogeny  of  the 
crinoids  which  often  become  fixed,  and  furnish  decisive  criteria  in 
the  separation  of  groups.  The  entire  Larviformia  division  of  the 
Inadunates  is  characterized  by  having  the  arms  in  the  primitive 
stage,  without  any  axillary  plate  in  the  ray,  and  therefore  five  in 
number.  The  change  in  other  groups  from  10  to  20  arms,  due  to  a 
second  bifurcation  in  all  the  rays,  indicates  a  certain  progress  in  calyx 
development  by  increase  in  ray  capacity  that  probably  correlates 
with  other  facts.  Where  the  change  is  of  less  degree — such,  for 
example,  that  only  one  of  the  two  arms  in  each  ray  bifurcates — ^but 
according  to  a  definite  plan,  it  may  be  a  good  character.  For 
instance,  the  15  arms,  3  to  each  ray,  of  D.  triangulatus  of  the  Michigan 
area,  constant  as  I  have  it  in  23  specimens,  and  correlated  with  a 
definite  form  and  proportion  of  calyx  and  style  of  ornament,  is  a 
good  character  to  help  distinguish  it  from  somewhat  similar  forms 
having  a  constant  number  of  2  or  4  arms  to  a  ray.  The  10  arms  of 
D,  grandis  is  a  perfectly  reliable  character  as  against  the  20  arms 
of  D,  spinosuSj  or  the  30  arms  of  D.  exstaris,  or  the  40  of  Z>.  muUi 
hrachiaiits.     But  if  a  specimen  of  D.  spinosvs  happened  to  have 
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19  or  21  arms,  or  one  of  D.  muUihrcLchiaiua  37  or  43,  that  would  not 
make  them  different  species,  since  the  general  morphological  condi- 
tion would  remain  the  same.  It  is  even  true  that  in  some  groups 
species  are  marked  by  increase  in  the  number  of  arms  occurring  in 
less  than  all  the  rays,  as  in  Agaricocrinus  and  MegiatecrinuSj  where 
the  arms  may  be  variously  grouped,  yet  the  groupings  are  according 
to  a  definite  plan,  having  a  certain  relation  to  the  bilateral  symmetry 
of  these  crinoids.  But  it  is  in  forms  of  simple  construction  like 
DelatocrinuSj  when  the  change  in  number  of  arms  from  10  or  more 
to  20  or  less  is  effected  by  the  addition  or  subtraction  of  one  or  two 
urms  in  one  or  more  rays  at  random,  without  any  definite  order  or 
system,  and  this  in  forms  otherwise  similar,  that  such  differences 
must  be  wholly  disregarded  in  the  definition  of  species. 

The  crinoids  from  Louisville  and  vicinity  of  Onondaga  age  have 
been  derived  chiefly  from  rocks  exposed  at  the  Falls  of  the  Ohio 
River  which  lie  below  the  hydraulic  limestone,  being  of  a  formation 
of  crystalline  limestone  20  to  30  feet  thick,  now  known  locally  as  the 
Jeffersonville  limestone.  Those  of  the  Hamilton  are  from  the  upper 
part  of  a  limestone  formation,  8  feet  thick,  called  the  Sellersburg 
limestone,  of  which  the  most  productive  exposures  are  along  Silver 
Creek  in  Clark  County,  Indiana,  above  the  hydraulic  limestone. 
Bear  Grass  Creek  on  the  Louisville  side  was  in  former  years  a  well- 
known  locality  for  Hamilton  crinoids,  from  which  many  fine  speci- 
mens were  obtained  by  the  early  collectors.  For  a  lucid  account  of 
the  stratigraphy  and  local  occurrences  of  the  region  see  Dr.  B.  S. 
Bassler's  paper  of  1908  on  The  Nettleroth  Collection  of  Invertebrate 
Fossils."  For  convenience  I  use  the  expression  '^Louisville  area"  to 
designate  the  general  locality,  including  the  Falls  of  the  Ohio  and  the 
exposures  on  both  sid^  of  the  river  at  Louisville,  and  along  Silver 
Creek  in  Clark  Coimty,  Indiana. 

The  relations  of  the  recognizable  specie  are  shown  by  the  sub- 
joined analytical  keys,  the  Onondaga  and  Hamilton  species  being 
treated  separately.  Following  these  I  have  Usted  the  species  for  the 
respective  formations  with  the  synonyms  under  each.  The  number 
of  species  is  thus  reduced  to  12  for  the  Onondaga  and  23  for  the  Ham- 
ilton. To  avoid  needless  repetition,  it  should  be  noted  that  the 
types  of  Miller  and  Gurley's  species  (except  three  that  were  lost)  are 
in  the  Walker  Museum  at  the  University  of  Chicago,  and  those  of 
Rowley  are  in  the  American  Museum  of  Natural  History  in  New 
York;  and  that  all  the  species  described  by  both  these  authors  are 
from  Louisville,  Kentucl^,  and  vicinity.  The  types  of  Hall  are  in 
the  American  Museum;  those  of  Miss  Wood  in  the  United  States 
National  Museum;  and  those  of  Lyon,  Barris,  Wachsmuth  and 
Springer,  as  well  as  the  new  material  here  figured,  are  in  the 
author's  collection,  now  in  the  United  States  National  Museum. 

u  Smithsonian  Miscellaneoas  Collections,  toI.  52,  p.  2,  pp.  121-152. 
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ONONDAGA  SPECIES. 
[Valid  species  in  italios;  synonyms  in  roman.] 

With  10  arms. 
Calyx  small. 

High  cup-fihaped,  with  broadly  truncate  base;  central  nodes 
small. 
Radiating  striae  ^w  and  coarse. 

Tegmen  low;  pinnule  openings  prominent. 

Sides  of  cup  nearly  vertical D.  lactu. 

— approximatus. 
Sides  of  cup  sloping  inward  from  broad  base. .    D.  pyramidatus, 

new  species. 
Depressed  basin-shaped,  sides  sloping  outward;  broadly 
curving  base  with  small  pit. 
Radiating  striae  or  wrinkles  fine  and  numerous;  radial 

ridges  low  or  wanting;  no  nodes D.  omatus. 

Surface  smooth;  tegmen  and  cup  evenly  rounded  to  a 

globose  contour D.  rotunciiM,  new  species. 

Ctlyx  medium  sized. 

Doubly  conical,  with  broad  base ;  sides  sloping  at  wide  angle 
to  arm  bases;  sharp  median  ridge  on  radials  and  IBr. 
Radiating  striae  coarse  or  wanting. 

Tegmen  rather  low D.  speciosus. 

Radiating  striae  fine  and  sharp. 

Tegmen  higher;  pinnule  openings  prominent < .  2>.  marshi. 

Calyx  large,  subhemispheric. 

Base  truncate,  deeply  excavate,  involving  all  of  radials; 
iBr  single,  angular  above,  followed  by  two  plates  which 
are  pinnulars;  median  ridge  on  radials  and  IBr  obtuse 
or  absent;  surface  of  cup-plates  strongly  wrinkled.  Teg- 
men high  convex ;  pinnule  openings  large  and  numerous . .  i>.  grandU. 

— excavatus. 
— var.  unicarinatus. 

-     f088atU8. 

WithI20;arms. 
Calsrx  large. 

Base  shallow  concave,  with  small  pit;  cup-plates  orna- 
mented with  fine  radiating  striae;  median  ridge  on  radial 
series  strong,  keel-like. 
Tegmen  moderately  convex;  pinnule  openings  few  and 
prominent. 
Median  ridge  confined  to  radials  and  IBr.    Teg- 
men bearing  strong  spines D.  Mpinotui. 

— curriei. 
Median  ridge  continuing  to  arms.    Tegmen  without 

strong  spines D,  insuetus. 

Insufficiently  defined ;  similar  to  spinasus  in  dorsal 

cup,  but  t^^men  unknown I>.  lamellosus. 

Base  broad  and  flat,  with  shallow  pit  not  including  radials; 
surface  smooth,  small  node  or  spine  on  IBr,  exceptionally 

a  keel-like  ridge D.  major. 

183081—21 3 
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With  more  than  20  arms. 
Oalyx  large. 

Base  protuberant;    tegmen  bearing  long  spines.    Arms 

about  30 2).  exstans,  new  speciee. 

Base  shallow  concave,  with  small  pit,  similar  to  spinosusj 
but  with  about  40  arms D.  muUibraehiatus. 

DOLATO€BINUS  LACUS  Lyon. 

FUte  5»  figs.  6,  7. 

DolatocrimtLs  locus  Lton,  Geol.  Surv.  Kentucky,  vol.  3,  1857,  p.  482,  pi.  41,  figs. 
2a-«.— BiLLiKGB,  Canad.  Oig.  Rem.,  Dec.  1, 1858,  p.  29,  text-figs.  13-18.— Millbb 
and  GuELBY,  Bull.  4,  111.  St,  Mus.,  1894,  p.  9.  pi.  1,  fig.  4.—Wach8muth 
and  Springer,  N.  A.  Crin.  Cam.,  1897,  p.  311,  pi.  261,  figs.  6a-c. 

Dolatocriniu  approximatus  Millsr  and  Gublbt,  Bull.  4,  1894,  p.  25,  pi.  3, 
figs.  4-6. 

ThiS;  the  type  species  of  the  genns^  has  been  thoroughly  described 
and  illustrated  in  the  hterature.  The  chief  points  to  observe  are  its 
almost  rectangular  outline  in  vertical  section,  the  broad  and  flat 
base,  and  relatively  high  calyx  with  low  tegmen;  the  ornament  is  by 
small  central  nodes  on  the  lower  plates^  and  a  few  prominent  raised 
lines,  producing  distinct  stellate  figures.  The  species  is  rather  below 
medium  size,  ranging  from  15  to  20  mm.  high  and  20  to  25  wide. 
In  typical  specimens  the  height  to  width  of  calyx  is  about  as  1 :1.25y 
and  the  width  at  the  flattened  base  about  equal  to  that  at  the  arms; 
but  there  is  variation  from  this  to  1:1.5,  the  lower  forms  of  greater 
width  having  more  curvature  at  the  sides  and  relatively  narrower 
base;  there  is  also  variation  toward  flne  instead  of  coarse  radiating 
lines  upon  the  plates.  A  remarkable  enlargement  of  the  base  in  some 
specimens  beyond  anything  heretofore  known  in  this  group  seems  to 
indicate  a  distinct  allied  species,  D.  pyramidatas. 

Throughout  all  these  variations  one  constant  character  prevails, 
which  always  arrests  attention,  and  that  is  that  the  two  or  three 
secundibrachs;  with  sometimes  a  biserial  pair  of  arm-ossides,  are 
incorporated  in  the  calyx  in  such  a  way  as  to  produce  four  conspicu- 
ous pinnule  openings  in  each  interradius,  and  two,  rarely  four,  in 
the  spaces  witidn  the  rays;  in  the  latter  case  they  are  more  crowded. 
These  prominent  pinnule  sockets,  and  the  broad  flat  base,  give  to 
the  crinoids  of  this  type,  notwithstanding  their  small  size,  a  very 
characteristic  aspect. 

Horizon  and  locality. — ^This  form  occurs  both  at  Louisville  and  in 
the  Onondaga  limestone  at  Colimibus,  Ohio;  and  the  30  specimens 
which  I  have  from  the  two  localities  conform  closely  to  the  type,  sub- 
ject to  the  variations  mentioned;  they  show  no  tendency  to  modifica- 
tion in  the  normal  number  of  10  arms,  the  solitary  specimen  on 
which  Miller  and  Gurley  based  their  11-armed  synonym,  approxi- 
matiis,  being  a  mere  sporadic  occurrence. 
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S.  S.  Lyon  gives  tie  horizon  of  D.  locus  as  "  above  the  hydraulic 
beds/'  but  says  that  some  specimens  occurred  at  the  base  of  the 
hydraulic  limestone.  All  the  specimens  in  the  Lyon  collection  when 
I  purchased  it,  including  the  type,  were  labeled  "Upper  Helderberg;" 
and  Colonel  Lyon's  son,  Victor  W.  Lyon,  who  collected  many  of 
them,  said  that  to  his  personal  knowledge  they  came  from  the ''  upper 
part  of  the  Nudeocrinus  bed."  George  K.  Greene  labeled  all  the 
specimens  which  I  obtained  from  him  as  ''Upper  Helderberg;"  and 
tfie  occurrence  of  the  species  at  Columbus,  Ohio,  confirms  the  horizon 
as  Onondaga.  The  statement  in  Lyon's  text  must  have  been  due  to 
oversight  or  confusion  of  notes. 


DOLOTACRINUS  PTRAMIDATUS.  new  i 

Plate  6,  figs.  8-11. 

Of  the  type  of  Z>.  laeusj  but  with  base  enlarged  to  a  width  greater 
than  that  of  the  calyx  at  the  level  of  the  arms,  so  that  the  slope  of 
the  nearly  straight  sides  is  inward  at  less  than  a  right  angle.  The 
first  primibrach  and  first  interbrachial  are  bent  inward  below  to 
form  a  part  of  the  flat  base,  the  calyx  resting  upon  the  small  nodes 
upon  these  plates.  This  very  imusual  contour  occurs  in  three  well 
marked  specimens;  the  largest  of  them,  which  abnormally  lacks  an 
,ann  in  one  ray,  is  about  22  mm.  high  by  28  mm.  widfe  at  the  arm 
level,  and  31  at  the  base.  Pinnule  pores  are  very  conspicuous,  2 
and  4  to  the  interspaces. 

Horizon  and  locality. — Onondaga  (Jeffersonville  limestone) :  Louis- 
ville, Kentucky. 

DOLATOCRINUS  ORNATUS  Meek. 

Plate  6,  figs.  1-4, 

Dolatocrinus  omatus  UbiAk,  Pro<*.  Acad.  Nat.  Sd.  Philadelphia,  1871.  p.  57.— 
MiLLBR  and  GtrmiBY,  Bull.  4,  111.  St.  Mus.,  18»4,  p.  181,  pi.  2.  figs.  7-9. 

Described  by  Meek  without  illustration,  but  well  figured  by  Miller 
and  Gurley,  their  figure  coniBsponding  in  all  essentials  with  the  type 
in  Columbia  University,  which  is  here  figured  for  the  first  time. 
The  species  is  not  uncommon  in  the  Onondaga  rocks  at  Columbus, 
Ohio,  and  I  have  it  also  from  western  New  York.  From  the  Ohio 
locality  I  have  a  nmnber  of  good  specimens,  averaging  somewhat 
larger  tlian  that  of  Millet  and  Gurley's  figures.  It  is,  however, 
typically  a  small  species,  and  differs  decidedly  from  the  other  small 
Onondaga  species,  J9.  locus,  in  the  relatively  lower,  broader,  and 
less  angular  calyx,  and  in  its  peculiar  sculpturing  by  means  of  very 
fine  radiating  costae,  which  become  bent  and  wrinkled  in  various 
ways,  producing  a  sort  of  vermicular  style  of  ornament.  In  most 
spedmens  a  low  continuous  radial  ridge  is  defined,  but  in  some  it  is 
entirely  wanting.    The  tegmen  is  remarkably  constant  among  the 
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specimens  both  of  the  original  species  and  the  variety,  being  broadly 
and  rather  deeply  lobed,  and  covered  over  the  entire  surface  with 
numerous  small  projecting  tubercles.  One  little  point  peculiar  to 
this  species  is  a  sort  of  overhanging  lip 'from  the  edge  of  the  tegmeii 
between  the  rays;  it  seems  to  be  present  in  all  the  variations. 

This  form  persisted  into  the  Hamilton,  where  it  increased  in  size, 
and  imderwent  some  striking  changes  in  surface  markings,  whUo 
retaining  with  thorough  constancy  the  chief  distinguishing  characters 
of  the  type.  This  was  described  by  Miller  and  Gurley  as  a  variety, 
asperatvSf  but  in  view  of  the  difference  in  horizon,  it  is  better  treated 
as  a  species,  and  it  will  be  listed  as  such  imder  the  Hamilton. 

Horizon  and  locality. — ^The  type  of  D,  omatus  is  in  Columbia  Uni- 
versity; and  the  species  is  from  the  Onondaga  limestone  at  Columbus, 
Ohio,  and  in  w^estern  New  York. 


DOLATOCRINUS  ROTUNDIJS,  new 

Plate  5,  figs.  12,  13. 

This  species  is  founded  upon  a  single  specimen,  of  a  type  differing 
from  all  others  in  having  a  perfectly  roimd  calyx,  without  angularities 
or  projections  of  any  kind;  the  surface  is  smooth,  and  there  is  no 
lobing,  or  depression,  except  a  slight  one  for  the  column  facet.  It 
has  10  arms;  although  surface  preservation  is  good,  pionule  openings 
are  not  discoverable  between  the  arm  bases.  The  dimensions  are 
25  mm.  high  by  30  mm.  wide,  being  sUghtly  contracted  vertically; 
17  mm.  of  this  height  is  from  the  base  to  the  middle  of  the  arm  open- 
ings, leaving  the  tegmen  low  in  proportion  to  the  total  height.  The 
specimen  is  in  good  condition,  and  these  characters  must  be  accepted 
as  definite  structures,  there  being  no  other  species  of  which  it  can  he 
considered  a  variant. 

Horizon  arid  locality. — ^The  type  specimen  came  from  the  Onondaga 
(Jeffersonville)  limestone  at  the  Falls  of  the  Ohio  River  at  Louisville, 
Kentucky,  below  the  hydraulic  limestone. 

DOLATOCRINUS  SPBCIOSUS  (HaU). 

Cacahocrinus  speciosu^  Hall,  15th  Rep.  New  York  State  Cab.,  1862,  p.  109  (137) 
Dolatocrintis  speciosua,  Wachsmuth  and  Springer,  N.  A.  Grin.  Cam.,  1897,  p.  323, 
pi.  26,  figs.  4a,  6. 

Hall  gave  no  figures  of  the  several  species  described  by  him  in  the 
fifteenth  report  under  Cacabocnnus,  but  this  one  was  well  illustrated 
by  Wachsmuth  and  Springer  from  a  somewhat  eroded  New  York 
specimen  answering  the  description.  In  form  of  calyx  it  represents 
a  type  that  might  be  called  doubly  conical,  sloping  both  ways  from 
the  zone  of  the  arms,  and  truncated  at  the  broad  base,  where  the 
width  is  about  two-thirds  that  at  the  arm  level.  The  wide,  rather 
angular,  outward  slope  of  the  sides  from  the  plane  of  the  base  gives 
a  basin-shaped  contour  distinct  from  that  of  most  of  the  other  species. 
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The  dorsal  cup  is  relatively  low,  scarcely  higher  than  the  tegmen, 
with  a  shallow  concavity  at  the  bottom  leading  to  a  small  basal  pit. 
Plates  low  convex,  with  smooth  surface,  and  a  sharp,  abruptly  rising 
median  ridge  (not  well  preserved  in  Wachsmuth  and  Springer's 
specimen)  upon  the  radial  series  extending  to  the  arm  bases.  Tegmen. 
rather  high,  composed  of  large,  smooth  plates,  with  broad  and  shallow 
interambulacral  depressions.  Arms  10.  It  is  large-sized  species, 
typical  specimens  being  about  24  mm.  high,  and  36  mm.  wide,  and 
average  height  to  width  about  1 :1.4. 

Horizon  and  locality. — Onondaga  limestone:  Schoharie  and  else- 
where in  New  York. 

DOLATOCRINUS  MARSm  LyM. 

Plate5,  fig.  14. 

DoUUocrinus  marshi  Lyon,  Trans.  Amer.  Philos.  Soc,  vol.  13,  1869,  p.  461,  pi.  27, 
figs,  n,  n^  n.2— Miller  and  Gurlby,  Bull.  4,  pi.  St.  Mus.,  1894,  p.  12,  not  pi.  1, 
fiig.  8=2).  ^orufw.— Wachsmuth  and  Sprinobr,  N.  A.  Crin.  Cam.,  1897,  p.  312, 
pi.  26,  figs.  la-<?.— Rowley  in  Greene,  1903,  p.  159  (not  pi.  47,  figs.  7,  8=1). 
grandia). 

Of  the  type  of  Z>.  speciosuSy  with  a  similar  high,  abruptly  rising 
radial  ridge  continuous  to  the  arm  bases,  but  with  rather  more  angular 
sides,  higher  tegmen  having  a  few  small  scattering  tubercles,  and  a 
strong  dorsal  ornament  by  fine  radiating  striae.  It  is  on  an  average 
of  smaller  size,  and  height  to  width  is  about  1 : 1.3.  The  entire  facies 
of  this  form  bears  a  strong  resemblance  to  that  of  the  New  York 
species,  the  figured  specimen  of  which  might  conceivably  be  a  much 
eroded  specimen  of  this.  If  a  well-preserved  New  York  specimen 
showed  distinct  radiating  striae  upon  the  radial  and  interbrachial 
plates,  I  should  not  know  how  to  separate  the  species.  The  long 
redescriptioh  and  figure  of  this  species  by  Miller  and  Gurley  were 
based  upon  a  small  specimen  of  D.  grandvi,  and  are  erroneous  and 
misleading  in  every  particular;  Rowley  followed  their  example,  but 
afterwards  made  a  new  species  for  his  specimen.  Those  of  Wachs- 
muth and  Springer  were  made  from  Lyon's  very  perfect  type  speci- 
men, now  in  my  possession."* 

This  species  was  for  a  long  time  extremely  rare,  but  I  obtained  in 
recent  years  a  number  of  additional  good  specimens  which  confirm 
the  type,  but  indicate  some  variation  in  size  by  way  of  increase  to  a 
maximum  of  35  mm.  high  by  50  mm.  wide,  one-half  larger  than  the 
usual  size.  From  these  it  is  seen  that  secundibrachs  to  the  number 
of  three  are  incorporated,  followed  by  one  or  more  biserial  pairs, 
producing  four  to  six  conspicuous  pinnule  openings  to  the  inter- 
brachial spaces,  and  giving  an  appearance  at  the  arm  bases  analogous 
to  that  of  D.  graiidisj  by  which  Miller  and  Gurley  were  probably 
misled. 

Horizon  and  locality. — Onondaga  ( Jefferson ville)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 
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DOLATOCRINUS  GRANDIB  MUler  and  Gvley. 

Plate  7,  figs.  1-8;  plate  9,  fig.  6;  plate  10,  fig.  2. 

Ca4Xibocnnite8  sadptiLS  Troost  MS.,  Proc.  Amer.  Assn.  Adv.  Sci.,  1850  (read 

1849),  p.  60;  Bull.  64,  U.  S.  Nat.  Mus.,  1909,  p.  55.  ^ 

Dolatocrinus  grandis  Miller  and  Gurlby,  Bull.  4,  111.  St.  Mub.,  1894,  p.  14, 

pi.  2,  figB.  4-6;  pi.  1,  fig.  8  (as  D.  m«^i).— Wood,  Bull.  64,  U.  S.  Nat.  Mua., 

1909,  p.  55,  pi.  12,  fig.  2. 
Dolatoerinus  excavatus  Wachsmuth  and  Springbr,  N.  A.  Crin.  Cam.,  1897,  p. 

321,  pie.  25,  fig.  1,  and  26,  figs.  7,  8.— Rowley  in  Greene,  1903,  pp.  134,  145, 

191. 
DolatocriniLB  grandis,  var.  incarinatus  Rowley  in  Greene,  1903,  p.  112,  pi.  35, 

figs.  1-3. 
Dolatoeriniis  marshi  Rowley  in  Greene,  1903,  p.  159,  pi.  47,  figs.  7,  8. 
Dolatocrinus  fossatus  Rowley  in  Greene,  vol.  2,  1906,  p.  7,  pi.  3,  figs.  1-3. 

This  splendid  species  is  most  appropriately  named,  not  only  on 
accoimt  of  its  large  size,  but  of  the  decisive  way  in  which  it  stands 
out  among  all  species  of  the  genus,  so  perfectly  distinct  that  there  is 
no  other  with  which  it  could  be  confused.  The  specimen  upon 
which  it  was  described,  while  excellent  in  some  respects,  was  not  in 
condition  to  exhibit  all  the  characters,  especially  those  of  the  base, 
and  it  is  therefore  necessary  to  give  some  further  illustrations. 

The  species  is  remarkable  for  the  extent  to  which  the  base  is  exca- 
vated and  indented  by  the  huge  column  facet.  While  the  calyx  wall 
curves  inward  to  form  a  broad  concavity  on  the  dorsal  side,  within 
this  there  is  sunken  a  large  and  veiy  deep  pentagonal  pit  involving 
the  whole  of  the  radials,  the  upper  margins  of  which  form  the  angular 
edge  of  the  pit,  and  at  the  bottom  of  which,  at  about  the  level  of  the 
arms,  lie  the  rather  small  basals,  buried  under  at  least  half  an  inch  of 
column  when  in  place. 

It  is  also  remarkable  for  the  manner  in  which  the  two  large  biserial 
arms  of  the  ray  are  incorporated  in  the  calyx,  coincident  with  the 
fixation  of  pinnules,  so  as  to  produce  an  unprecedented  number  of 
pinnule  openings  directly  from  the  calyx  before  the  arms  become 
free,  there  being  as  many  as  8  to  12  in  some  interrays.  The  number 
as  observed  in  practice  often  depends  u^on  the  depth  to  which  the 
arm  is  broken  away  in  the  fossil. 

The  species  also  differs  from  all  others  in  having  the  first  inter- 
brachial  KMided,  so  that  the  upper  face  is  angular  and  supports 
two  large  plates  in  the  second  range  instead  of  a  single  one,  as  is  the 
case  normally  in  all  other  species  of  the  genus  so  far  as  known.  These 
two  plates  succeeding  iBrj  were  formerly  supposed  to  be  intw- 
brachials,  but  with  our  present  understanding  of  the  mode  of  suc- 
cession of  the  incorporated  pinnules,  it  is  clear  that  they  are  the 
first  pinnulars  of  the  fixed  pinnules  which  lead  from  the  first  secundi- 
brachs,  and  that  this  species  has  actually  no  interbrachials  beyond 
the  first.     In  the  exceptional  cases  where  the  iBrj  is  truncate,  the 
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single  plate  which  follows  it  in  turn  supports  the  two  large  pinnu- 
lars.  This  character  of  two  so-called  second  interbrachials  is  thor- 
oughly constant  for  the  species,  and  is  one  by  which  it  is  readily 
identified  from  a  fragment,  the  very  few  exceptions  being  clearly 
sporadic.  I  have  32  specimens  with  the.  plates  of  the  dorsal  side 
preserved,  and  in  only  three  of  them  is  there  a  reduction  (in  some 
interrays,  never  in  aU)  of  these  plates  to  the  single  one  of  other 
species,  one  of  them  being  the  specimen  used  by  Wachsmuthand 
Springer  in  describing  their  species,  D.  excavaius,  which  must  now 
go  into  synonymy.  The  abnormal  specimen  from  which  the  de- 
scription was  made  was  also  exceptional  in  having  keeUike  ridges 
somewhat  similar  to  those  of  D.  spinosue,  from  a  specimen  of  which 
the  basal  cavity  was  drawn,  that  of  the  type  being  filled  with 
matrix;  so  the  figure  as  to  this  part  is  incorrect.  Both  specimens 
were  poor,  neither  of  them  typical  of  the  species  to  which  it  belonged. 
MSler  and  Gurley  anticipated  the  publication  with  their  two  fine 
species,  which  happily  obviates  any  confusion  now,  although  some 
authors  persisted  in  using  the  name  2>.  excawUiiSf  notwithstanding  I 
had  privately  informed  them  that  the  species  could  not  stand. 

The  shallow,  broader  concavity  outside  of  the  basal  pit  usually 
involves  part  of  the  axillary  primibrach.  The  radial  series  from  the 
edge  of  the  pit  slope  gradually  from  their  margin  to  the  middle, . 
formiDg  a  broad,  rounded,  sometimes  angular,  median  ridge;  and  ex- 
ceptionally in  well  preserved  specimens  the  two  primibrachs  are 
raised  into  a  broad  conical  node  radiately  grooved,  or  rarely  into  a 
keellike  ridge  as  in  2>.  spinosua.  The  surface  is  more  or  less  sharply 
sculptured  with  numerous  somewhat  sinuous  lines  and  wrinkles. 
There  is  considerable  variation,  in  this  ornament,  but  it  is  wholly 
subordinate  to  the  dominant  characters  of  the  species. 

The  tegmen  is  broadly  convex,  with  a  slight  overhang  at  the 
margin,  composed  of  more  or  less  rugose  plates,  mostly  large;  but 
the  interambulacral  areas  are  occupied  by  transverse  belts  of  nar- 
row, elongate,  triangular  plates,  between  the  lower,  thin  apexes  of 
which  the  numerous  pinnule  openings  emerge.  Such  long  tegmen 
plates  are  a  feature  of  all  those  species  having  several  openings  to 
the  interray,  and  those  with  the  larger  number  have  a  slightly  over- 
hanging roof.  The  relation  of  the  pores,  as  already  discussed,  to  the 
fixed  pinnules  which  lead  to  them  is  weU  shown  in  the  lateral  views 
given  on  plate  7,  figures  2,  4,  6. 

D.  grandis  is  a  good  illustration  of  the  small  importance  to  be 
attached  to  minor  variations  occurring  in  a  form  having  a  few  strong 
and  dominant  specific  characters;  modifications  of  surface  struc- 
ture, for  example,  which  might  be  utilized  toward  the  differentiation 
of  forms  less  definitely  fixed,  may  here  be  wholly  disregarded. 
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In  size  D.  grandis  is  typically  a  very  lai^e  species,  maximum  speci- 
mens attaining  35  mm.  in  height  and  60  mm.  in  width,  the  average 
ratio  of  height  to  width  being  about  as  1  to  1.6.  But  few  approach 
a  minimum  of  20  mm.  wide;  a  specimen  of  that  size,  abnormal,  like 
the  three  above  mentioned,  in  having  a  single  iBr  in  the  second 
range  of  some  interrays,  was  mistaken  by  Miller  and  Gurley  for  D. 
marsTii,  and  figured  as  such  in  their  endeavor  to  improve  upon 
Lyon's  original  description  of  the  species.  Misled  by  their  misi- 
dentification,  Rowley  figured  a  specimen  of  this  species  in  1903  as 
D.  marshij  but  afterwards  in  1906  decided  to  make  a  new  species  of  it, 
namely,  D.fossatus.  His  D.  excavatusy  var.  incarinatus  was  separated 
because  lacking  a  keeled  radial  ridge,  and  having  a  high  tegmen, 
both  being  individual  variations  observable  in  a  large  series  of 
specimens. 

As  early  as  1849  this  species  was  recognized  by  the  pioneer  western 
geologist  and  paleontologist,  Gerard  Troost,  of  Tennessee,  who  pre- 
pared an  elaborate  description  and  good  figure  of  it  imder  the  name 
Cacdbocrinites  scfuXptus,  annoimced  by  Prof.  Louis  Agassiz  at  the 
meeting  of  the  American  Association  for  the  Advancement  of  Science 
for  that  year.  This  would  have  been  the  type  of  the  genus  but  for 
the  long  delay  in  publication,  by  which  Troost's  priority  as  to  this 
and  many  other  well-known  crinoids  was  lost." 

MiQer  and  Gurley  "give  the  horizon  of  D.  grandis  as  Hamilton; 
but  it  is  well  known  to  all  the  collectors  that  the  specimens  of  this 
species  occur  only  in  the  Onondaga  formation  (usually  labeled 
*' Upper  Helderberg*'),  below  the  hydraulic  beds  which  constitute 
the  recognized  boundary  in  that  locality.  Mr.  Greene  in  a  letter  to  me 
of  November  9,  1903,  in  reply  to  an  inquiry  touching  the  horizon  of 
this  and  other  species,  informed  me  that  he  furnished  Mr.  Gxirley  the 
types  of  Z?.  grandis  and  D.  spin^sus,  and  that  both  came  from  the 
"Upper  Helderburg''  at  Louisville. 

Horizon  and  locality. — Onondaga  (Jeffersonville)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 

DOLATOCBINVS  SPINOSUS  MUler  and  Gariej. 

Plate  8,  figs.  1-7;  plate  10,  fig.  1. 

DoZoiocririM*  «pino«iw  Miller  and  Gurley,  Bull.  4,  111.  St.  Mua.,  1894,  p.  8, 

pi.  1,  fig.  4.— Rowley  in  Greene,  1903,  p.  164,  pi.  48,  fig.  4. 
Dolatocrinus  curriei  Rowley  in  Greene,  1903,  p.  143,  pi.  42,  figs.  1-6. 

This  is  one  of  the  two  leading  species  of  the  Onondaga  beds  at 
Louisville  (although  erroneously  stated  by  its  authors  to  be  from  the 
Hamilton),  Miller  and  Gurley  had  a  poor  specimen,  in  which  the 
surface  sculpture  was  not  preserved;  but  there  was  enough  other- 


M  See  the^ccount  of  this  by  Miss  Wood,  BnU.  64,  U.  8.  National  Museam,  1009,  pp.  1-7. 
»  Boil.  4,  p.  16. 


Digitized  by  VjOOQIC 


THE  FOSSIL  CBINOID  GENUS  DOULTOCRINUS  AND  ITS  AULIES.      36 

wise  to  enable  them  to  give  a  recognizable  definition  from  which 
the  species  can  be  identified  beyond  any  question.  With  about  50 
specimens  in  my  own  collection  for  comparison,  many  of  them  very 
well  preserved,  the  essential  characters  are  clearly  evident,  as  the 
new  figures  show. 

As  in  the  case  of  D.  grandis,  this  is  typically  a  large-sized  species, 
33  of  the  specimeils  being  from  40  to  55  mm.  in  width,  and  8  from 
30  mm.  down  to  a  minimum  of  15  mm.  wide,  the  remainder  being 
intermediate;  the  average  height  to  width  of  the  calyx  is  about  1: 
1.65,  and  the  height  of  the  dorsal  cup  is  usually  mor^  than  half 
that  of  the  calyx.  Below  the  arm  openings  the  calyx  is  depressed 
hemispheroidal,  shallowly  concave  below,  with  colimm  facet  abruptly 
sunk,  involving  only  the  basals.  The  first  interbrachial  is  a  very 
large  plate,  11-sided  from  the  abutting  of  IIIBr  due  to  the  second 
bifurcation  in  the  ray,  giving  4  arms  to  the  ray  contrasted  with  the  2 
in  D.  grandis;  this  plate  is  truncate  above,  supporting  one  large 
median  second  interbrachial,  as  usual  in  the  genus,  with  the  sole 
exception  of  D,  grandis. 

The  surface  ornament  in  general  consists  of  fine  radiating  lines, 
producing  combinations  which  take  the  form  of  included  triangles, 
and  sometimes  crossed  by  others,  causing  a  pitted  appearance.  The 
one  conspicuous  featiu*e  of  the  sculpture  is  a  strong,  keel-like  ridge 
along  the  radial  series,  which  however  is  always  confined  to  the  radi- 
als  and  primibrachs.  This  keeled  protuberance  varies  in  shape 
from  a  fairly  strong  rounded  ridge  to  a  very  high,  knifelike  edge; 
but  it  never  passes  along  the  ray  beyond  the  primibrachs. 

The  legmen  is  moderately  convex,  sometimes  more  or  less  conical, 
broadly  but  not  deeply  lobed,  and  surmoimted  with  strong  spines 
above  the  ambulacral  series  and  aroimd  the  base  of  the  tube.  Pin- 
nule openings  four  to  the  interray,  the  outer  pair  often  broken  away; 
and  two,  sometimes  four,  in  the  spaces  within  the  ray;  not  so  promi- 
nent as  in  Z7.  grandis. 

Wi£h  such  a  large  number  of  specimens  in  hand  it  is  interesting 
to  see  how  true  to  type  they  run.  Out  of  21  specimens  having  the 
tegmen  intact,  all  except  3  have  strong  spines,  and  in  these,  although 
rather  weak,  the  projections  are  nevertheless  pointed  spines.  Of  the 
20  specimens  in  which  the  arms  can  be  counted,  the  only  departure 
from  the  normal  20  arms  is  seen  in  two  specimens  which  lack  an  arm 
in  two  rays  and  in  one  ray,  respectively. 

Rowley's  D.  cuiriei  is  merely  a  typical  specimen  with  the  siu^ace 
ornament  preserved,  which  was  lacking  in  the  type. 

Horizon  and  locality. — Onondaga  (JeffersonviUe)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 
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DOLATOCRINU8  LAMEUL08IJS  HalL 

CaeaboerinuB  Umdlotui  Hall,  Fifteenth  Report,  New  York  State  Gab.,  1862,  p.  141. 

This  species  has  never  been  figured.  What  purports  to  be  the 
type  specimen  in  the  American  Museum  of  NatunJ  History  has  only 
the  dorsal  parts  preserved.  It  is  a  very  lai^e,  crushed  specimen 
about  55  mm*,  wide,  witii  plate  arrangement  similar  to  that  of  D. 
8pino8U8,  Although  recorded  by  Hall  as  from  western  New  York, 
without  definite  locality,  this  specimen,  lying  with  some  others  from 
Louisvillc^strongly  resembles  tiiem  in  appearance,  and  may  be  from 
the  same  locality.  It  may  be  identical  with  spinosus,  and  if  so  would 
take  priority;  but  inasmuch  as  we  know  nothing  of  the  tegmen,  in 
which  one  of  the  important  characters  of  that  species  occurs,  the 
evidence  is  insufficient  for  a  decision,  and  the  younger  name  will 
have  to  stand,  leaving  the  other  one  in  doubt. 

Horizon  and  locality, —  ?  Hamilton  shales  of  western  New  York, 

DOLATOCRINUS  INSUETUS  Rowlej. 

Plate  8,  fig.  8. 

DoUUocrinus  inmetus  Rowlbt  in  Greene,  voL  2, 1906,  p.  8,  pL  3,  fig.  4. 
Dolatocnntu  exoavatui  Rowlbt  in  Greene,  1903,  p.  191,  pi.  57,  fig.  17. 

Of  the  type  of  D.  spinosuSj  but  the  keellike  ridges  traverse  the 
entire  radial  series  to  the  arm  bases;  and  the  tegmen,  instead  of 
strong  spines,  has  usually  only  a  few  sharp  tubercles.  It  is  a  good 
species,  definitely  marked,  and  I  am  glad  to  be  able  to  confirm  Pro- 
fessor Rowley's  description  by  four  fine  specimens  in  which  the  cor- 
relation of  the  above  noted  characters  is  fairly  constant. 

Horizon  and  locality. — Onondaga  (JeflFersonville)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 

DOLATOCRINUS  BtAJOR  WachanmUi  and  Springer. 

Plate  9,  figs.  1,  2. 

DolatoeriniLs  major  Waohsmtjth  and  Springbr,  North  American  Crinoidea  Cuner- 
ftta,  1897,  p.  312,  pi.  25,  fig.  5. 

This  is  another  very  striking  species  of  the  Onondaga,  hitherto  but 
little  known,  which  is  marked  by  some  decisive  characters.  When 
described,  the  type  was  the  only  specimen  known,  and' that  one 
lacked  the  tegmen;  but  the  subsequent  acquisition  of  eight  additional 
specimens  has  confirmed  the  diagnosis,  while  also  showing  a  consid- 
erable range  of  variation  within  a  strong  specific  type.  The  position 
and  arrangement  of  the  pinnule  openings  resemble  those  of  D, 
grandis,  reduced  in  number  owing  to  the  doubling  of  the  arms,  and 
there  is  also  a  sporadic  appearance  of  2  plates  in  the  second  inter- 
brachial  range;  but  otherwise  there  is  no  close  relation  to  that  species. 

This  form  is  usually  of  very  large  size,  flattened  specimens  ranging 
from  50  to  75  mm.  in  width,  but  even  a  small  one  of  only  40  mm. 
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diameter  shows  no  material  departure  from  the  typical  characters! 
TTie  perfectly  smooth  surf  ace,  without  sculpturing  or  any  other  mark- 
ing except  a  small  node  or  spine  on  the  first  (sometimes  second) 
primibrach;  which  exceptionally  also  develops  into  a  keeUike  ridge 
as  in  i>.  spinosurs:  and  the  peculiar  cordate  shape  of  the  first  inter- 
brachial;  with  its  usually  wide  distal  maigin  for  the  support  of  the 
very  laige  second  plate,  (exceptionally  angular  and  supporting  two 
plates  as  in  JD.  grandis);  are  characters  which  readily  differentiate 
the  species  from  all  others. 

A  somewhat  crushed  calyx  with  part  of  the  smooth  tegmen  intact 
shows  the  arrangement  of  the  pinnule  openings,  four  or  six  to  each 
interspace  between  the  20  arms;  it  shows  that  the  general  form  of 
the  calyx  was  broad  and  low,  somewhat  constricted  below  the  arms, 
with  a  truncate  or  broadly  curving  base  containing  a  relatively 
small  basal  pit.  In  this  the  basals  are  seen  to  be  more  or  less  obso- 
lete, encroached  upon  and  much  of  their  substance  resorbed  and 
replaced  by  the  large  stem-lumen,  analogous  to  the  case  of  Hadro- 
crinua.  In  three  specimens  the  nodes  on  the  radials  have  enlaiged 
into  high,  keeled  ridges,  and  in  one  they  are  produced  into  sharp 
spines — variations  which  are  immaterial  in  view  of  the  strong  domi- 
nant characters  of  the  species. 

Horizon  and  locality. — Onondaga  (Jeffersonville)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 

DOLATOCBINUS  EXSTANS,  new  species. 

Plate  10,  figs.  8,  9. 

In  this  species  we  have  a  complete  departure  from  the  usual  hab- 
itus of  the  genus  in  the  presence  of  a  strongly  protuberant  base, 
instead  of  the  usual  concave  or  flat  condition.  It  is  proposed  upon 
the  evidence  of  eight  specimens,  which  were  found  by  the  late  George 
K.  Greene,  in  the  Onondaga  formation  at  the  Falls  of  the  Ohio,  near 
Louisville.  They  were  obtained  during  a  season  of  low  water,  all 
from  the  same  layer  and  rather  near  together,  the  form  being  entirely 
new  in  the  experience  of  the  collectors  of  that  locality.  The  speci- 
mens are  all  more  or  less  crushed  and  imperfect,  but  indicate  a  calyx 
of  large  size — ^probably  65  or  70  mm.  in  diameter — and  having  at 
least  6  arms  to  the  ray,  or  30  (perhaps  more)  in  all.  The  plates  of 
the  dorsal  cup  have  usually  a  conical  central  elevation.  Correlated 
with  the  protuberant  base  is  the  presence  in  the  tegmen  of  long, 
sharp  spines,  some  of  them  25  mm.  in  length.  The  interbrachials  are 
^  of  the  typical  form  for  the  genus,  with  an  occasional  irregularity — 
the  laige  plate  of  the  first  range  being  sometimes  11-sided  on  account 
of  contact  with  tertibrachs. 

Horizon  and  locality. — Onondaga  (Jeffersonville)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 
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DOLATOCBINUS  MULTIBRACHUTUS  Rowley. 

Plate  9,  figs.  3,  4. 

DokUocrinxu  multibrackiatus  Rowley  in  Greene,  1903,  p.  141,  pi.  41,  fig.  7. 

Founded  on  a  specimen  having  a  calyx  similar  "to  that  of  1>.  spi- 
no8U8,  but  with  an  additional  bifurcation  in  the  rays,  giving  40  arms. 
I  am  able  to  donfinn  it  by  seven  specimens  of  similar  lorm  having 
one  or  more  rays  preserved,  all  of  which  have  six  or  eight  arms  to  the 
ray.  I  have  figured  one  of  these,  which  is  badly  crushed,  but  shows 
the  surface  characters  better  than  the  type,  and  another  clearly  show- 
ing the  numerous  arms. 

Horizon  and  locality. — Onondaga  (JeffersonviDe)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 

HAMILTON  SPECIES. 

[VaUd  species  in  italics;  ssrnonyins  in  roman.] 
With  10  arms. 

Medium  to  large  size. 

Calyx  wide  and  low;  ornament  with  sharp  radiating  striae.  D.  liraita, 

— var.  multilira. 
Calyx  higher,  ornament  with  interrupted  lines  or  pustules.  D,  glyptus. 

— var.  intermedins. 
Calyx,  low,  basin-shaped,  with  small  basal  pit;  ornament 

variable,  strong  nodes  or  fine  striae  predominating D.  asperatta, 

— ^marshi,  var.  hamiltonensis. 
Small,  subglobose  to  oblate  spheroidal. 

Strong  central  nodes,  with  coarse  radiating  striae;  ridges 
forming  rim  around  basal  pit. 

Calyx  rather  high D,  btUhaceuM. 

— pulchellus. 

— aspratiUs. 

— subaculeatus* 

Calyx  broader,  ornament  obscure D.  argutui. 

With  10  to  20  arms. 

Small  to  medium  size. 

Calyx  decanter-shaped,  truncate  and  broadly  concave  be- 
low, basal  cavity  bordered  by  prominent  pentagonal  rim. 
Radial  ridges  and  nodes  inconspicuous;  radiating  striae 
sharp,  both  fine  and  coarse. 
Tegmen  high,  conical,  smooth;  pinnule  openings  con- 
spicuous.   T^men  not  lobed.     Arms  about  15 D.  Btdltfer, 

— hammelli. 

— laguncula. 

— ^aplatus. 

— dissimilaiis. 

— ^neglectus. 

Tegmen  lobed.    Arms  16 D.  tm<idactyltLi. 
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With  10  to  20  arms— Continued. 

Small  to  medium  size — Continued. 

Calyx  laige,  BubcyHndhcal;  base  broadly  concave,  without 
pentagonal  rim.  All  platea  of  cup  tumid,  rugose,  radi- 
ately  furrowed  or  wrinkled,  eloping  from  maiigin  to  cen- 
ter. Tegmen  subcorneal,  smooth.  Pinnule  openings 
conspicuous. 
T^:men  somewhat  lobed. 

Arms  15  to  20. D,  ampins. 

— vasculum. 

— peculiaris. 

— lyoni  Wachsmuth  and  Springer. 

^  — pemodosus. 

— wachsmuthi. 

Tegmen  less  lobed.     Wrinkles  on  cup  plates  rather  ir- 

regulap.    Arms  20,  in  nearly  continuous  ring D.  costatns. 

Calyx  of  medium  size,  more  or  less  rotund  above;  base  tnm- 
cate,  with  narrow  pit. 
Radiating  striae  strong,  those  on  IBr  and  radials  form- 
ing  a  conspicuous  star  around  the  basal  pit. 
Tegmen  not  lobed;  low,  convex,  rugose.    Pinnule 

openings  conspicuous.     Arms  normally  15 D,  atUrias. 

Radiating   striae  sharp,   forming  triangles,   but    not 
sharply  defined  star;  ridges  not  prominent. 
Tegmen  nigoee,  broadly  lobed.  Pinnule  openings 

obscure.  Anns  20 D,  incisus,  new  species. 

Calyx  small  to  medium  size;  bowl-shaped,  hemisperoidal, 
not  constricted  below  arms;  sides  curving  evenly  upward 
from  narrow  base.    Tegmen  low.    Pinnule  openings  not 
conspicuous.    Arms  15  to  20. 
Mediiim  size;  strong  nodes  radiately  arranged,  or  inter- 
rupted ridges  on  plates,  without  fine  striae D.  v^ituttu, 

— aiUBatus. 
—lyoni  Miller  and  Gurley. 
— corbulifenis. 
Fine  striae  forming  triangles. 

Tegmen  strongly  lobed,  and  more  or  less  spinous 2>.  hellarugosus. 

— coelatus. 

— arrosus. 

— var.  cognatus. 

— depressus. 

Small;  radial  ridges  high  and  sharp,  with  fine  striae.    Arms 

mostly  about  20 D.  eromaliis. 

— dlspar. 

Insufficiently  known.    Arms  15 D.  canadeims. 

Calyx  large  to  medium  size.  Bursiform,  constricted  below  the 
arms;  base  truncate,  broad,  flat,  or  shallow  concave;  tegmen 
more  or  less  lobed;  pinnule  openings  often  inconspicuous, 
usually  2  to  each  arm  base,  may  be  4  to  the  interray. 
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With  10  to  20  anna— Oontmued. 

Calyx  large  to  medium  size,  etc. — Continued. 

Ridgee  on  radial  series  more  or  less  continuous;  central 
nodes  on  RR  and  iBr  not  prominent,  or  absent. 
.    Surface  ornament  chiefly  by  rows  or  clustera  of  pus- 
tules or  wrinkles  more  or  less  radiately  arranged. 
Very  large  and    massive;    surface    coarsely 

wrinkled D.  mognificuM. 

Lees  massive;  calyx  broad;  radial  ridges  low, 
rounded,  not  enlarging  at  the  centos;  onia- 
ment  by  sinuous  radiating  lines. 

Tegmen  low  and  broadly  lobed D.  corporoms. 

— -var.  decoratus. 
— ^welleri. 
Surface  ornament  by  distinct  radiating  striae  tend* 
ing  to  form  geometrical  figures,  more  or  less  com- 
bined with  scattered  pustules. 
Cal5rx  broad  and  low. 

Tegmen   low,   smooth,   obscurely   lobed, 

plates  indistinct />.  indianensis, 

— preciosus. 
Tegmen  rugose,  distinctly  lobed,  plates  well 

defined,  with  small  nodes  or  pustiiles D.  gretnei, 

— corporoBus,  var.  condnnus. 
Calyx  high. 

Tegmen  ventricose  or  high  conical ,  strongly 
lobed,  more  or  less  covered  with  small 

nodes  or  pustules D.  lineolatus. 

— sacculuB. 
— salebroeus. 
-^^harleetownensis. 
— dstula. 
— asper. 
— eicosidactylds. 
— springer! . 
Ridges  on  radial  series  more  or  less  discontinuous;  nodes 
on  radials  and  iBr  prominent. 
Surface  ornament  by  radiating  striae,  usuaUy  dis- 
.  tinct,  forming  geometrical  figures. 

T^fmen  ventricose,  lobed,  with  more  or  less 
small  scattered  spines  or  sharp  nodes Z>.  hellulus, 

— ^baaillcus. 
— noduliferus. 
Tegmen  flatter,  but  little  lobed,  and  without 

nodes  or  spines Z>.  nodosum. 

— tuberculatup. 

— ^multinodosus. 

— elegantulus. 

Tegmen  lobed,  wiih  strong  nail-head  spines D.fangtferus. 

As  of  the  62  species  and  varieties  described  from  the  Haxnilton 
over  60  per  cent  are  considered  to  be  synonyms,  it  will  be  convenient 
to  treat  them  by  groups,  following  the  arrangement  in  the  foregoing 
key. 
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Form  1.  UBATUS  group. 
Ten-armed;  xnediiun  to  large  size. 

DOLATOCBINUS  UBATUS  HaU. 

Plate  10,  figs.  10, 11. 

Caeaboermus  liratm  Hall,  Fifteenth  Rep.  New  York  State  Cab.,  1862,  p.  139. 
DolatocrinuM  liratua  Waohsmuth  and  Springer,  N.  A.  Crin.Cam.,  1897,  p.  319, 

pi.  26,  fig.  3. 
DolatocrinuM  linUus,  var.  muUUira  Hall,  Fifteenth  Rep.  New  York  State  Cab., 

1862,  p.  139. 

Horizon  and  locality. — ^Haxnilton  shales:  near  Bellona,  New  York. 

DOLATOCBINUS  GLTPTUS  HaU. 

CacabocrinuM  glyptUB  Hall,  Fifteenth  Rep.  New  York  State  Cab.,  1862|  p.  140. 
Dolatocrinus  glyptus  Wachshuth  and  Sprinoer,  N.  A.  Crin.  Cam.,  1897,  p.  317, 

pi.  26,  figs.  2a,  6. 
DokUocrinus  glyptua,  var.  inUrmedius  Hall,  Fifteenth  Rep.  Ne^r  York  State  Cab., 

p.  141. 

Ten-armed  species  of  medium  to  large  size,  and  strongly  orna- 
mented,  the  former  with  sharp  radiating  striae  and  the  latter  with 
interrupted  lines  or  pustules;  in  the  former  the  caljrx  is  wider  and 
lower  tiian  in  the  latter.  The  two  species  and  varieties  were  not 
illustrated  by  Hall,  but  figures  were  given  along  with  the  redescrip- 
tion  of  them  by  Wachsmuth  and  Springer,  and  I  have  figured  two 
typical  specimens  of  Uratus.  Except  for  the  diflference  in  number  of 
primibrachs,  it  would  be  difficult  to  distinguish  this  species  from 
Stereocrinus  trianguUUus  of  the  Michigan  area.  I  have  not  the  mate- 
rial for  a  critical  comparison  of  these  forms,  which  will  be  done  later 
on  by  the  New  York  State  museum,  and  pending  that  I  list  the 
varieties  as  synonyms  under  the  respective  species,  as  was  done  by 
Wachsmuth  and  Springer.  An  extremely  abnormal  specimen  of  th^ 
type  in  the  museum  at  Albany  shows  a  single  branching  arm,  which 
is  evidently  sporadic. 

Horizon  and  locality. — Hamilton  shale;  Western  New  York. 

DOLATOCBINUS  ASPEBATUS  Miller  and  Goriey. 

Plate  6,  figs.  5-12. 

DolaiocrinvM  omatus,  var.  aspentus  Millbr  and  Gurlet,  Bull.  4,  111.  St.  Mub., 

1S94,  p.  16,  pi.  3,  figB.  4-6. 
i>.  marshi,  var.  hcaniltonenns  Waohsmuth  and  Sprinobr,  N.  A.  Crin.  Cam.,  1897, 

p.  314,  pi.  25,  figs.  2a,  b. 

As  a  hold-over  from  the  Onondaga,  this  form  became  subject  to 
some  extreme  variations  in  surface  characters,  such  as  have  been 
relied  upon  with  confidence  by  authors  in  their  descriptions,  and 
some  of  which  I  am  attempting  to  utilize  further  on  in  this  paper  to 
assist  in  holding  a  number  of  described  species  which  probably 
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should  all  be  ^dmnped  into  synonymy.  The  earlier  species  is  ex- 
ceedingly well  marked  by  its  general  curvature,  small  basal  pit,  low 
and  strongly  lobed  tegmen  covered  with  small  tubercles,  projecting 
lip  above  the  interrays,  and  uniformly  10  arms.  All  these  features 
the  Hamilton  fonns  have,  so  that  one  is  struck  by  the  resemblance 
at  the  first  glance,  despite  the  difference  in  size,  and  can  not  help 
feeling  that  this  is  a  good  example  of  the  breaking  up  of  specific  lines 
incident  to  the  approaching  extinction  of  the  group.  The  speci- 
mens are  mostly  of  considerably  larger  size  than  those  of  the  Onon- 
daga species,  and  along  with  this  the  great  variability  in  surface 
markings  may  be  taken  as  a  character  upon  which  to  call  Miller  and 
Gurley's  variety  a  species.  There  are  six  good  specimens  besides  the 
type,  and  they  include  ornament  by  fine  striate  lines,  wrinkles,  tuber- 
cles, or  pits,  with  median  radial  ridge  low  and  rounded,  or  concen- 
trating in  strong  separate  nodes  on  the  radials  and  primary  brachials, 
or  extending  keel-like  and  sharp  to  the  arms.  The  last  form  covers 
Wachsmuth  anil  Springer's  D.  marshi,  var.  luimiUonensiSf  which  in 
the  leading  characters  resembles  this  species  more  than  the  one  with 
which  it  was  associated.  '  n  addition  to  Miller  and  Gurley's  type,  1 
have  figured  four  specimens  of  this  form  as  an  object  lesson  upon 
surface  ornament  in  this  genus. 

Horizon  and  lomlity. — Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 

Form  2.  BTTLBACBUS  group. 

Ten-armed;  small,  subglobose  to  oblate  spheroidal. 

DOLATOCRINUS  BULBACEUS  MHIer  and  Gnriej. 

Plate  11,  figs.  1-3. 

Dolatocrinus  biUbaceus  Miller  and  Gurlby,  Bull.  4,  111.  St.  Mus.,  1894,  p.  22,  pi. 

2,  figs.  13-15. 
Dolatocrinus  pulchellus  Miller  and  Gurley,  Bull.  6,  p.  55,  pi.  5,  figs.  13-15. — 

Rowley  in  Greene,  1903,  p.  109,  pi.  33,  figs.  16-18. 
Dolatocrinus  aspratilis  Miller  and  Gurley,  Bull.  9,  1896,  p.  49,  pi.  3,  figs.  1^18. 
Dolatocrinus  subaculeatus  Whtteaves,  Contr.  Canad.  Pal.,  vol.  1,  1898,  p.  369, 

pi.  6,  figs.  6,  ea. 

A  small,  subglobose  form  with  subpentagonal  outline,  well  de- 
scribed and  figured  by  Miller  and  Gurley  under  the  several  specific 
names  above  cited.  Typically  it  is  marked  by  sharp  central  nodes 
on  first  interbrachials  and  radials,  with  a  strong  ridge  connecting  the 
latter  and  forming  the  prominent  rim  of  a  broad  pentagonal  basal  pit; 
the  sculpturing  may  vary  from  sharp  to  obscure,  and  the  general  form 
from  subglobose  to  oblate  spheroidal.  Arms  10.  A  well-defined 
type  and  abundant. 
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Out  of  45  specimens  in  my  collection,  all  of  which  in  other  respects 
are  strictly  conformable  to  the  type,  a  single  one  sporadically  has  an 
extra  arm  in  one  ray,  giving  the  11  arms  on  which  Miller  arid  Gurley's 
synonym  aspratilis  was  formed;  along  with  the  types  in  the  Gurley 
collection  are  about  20  normal  specimens  of  hvXbaceus;  and  these  two 
exceptional  specimens  are  in  every  other  character  perfect  examples 
of  the  species  thus  so  numerously  found.  Two  other  of  my  speci- 
mens have  an  extra  plate  in  the  second  interbrachial  range  in  one 
area,  a  variation  on  which  mainly  D,  argutus  was  described.  The 
figured  type  of  Z?.  lulhaceus  is  incorrectly  drawn;  it  is  an  abnormal 
specimen,  having  the  posterior  interradius  irregular,  with  two  plates 
in  the  second  range  like  the  two  specimens  in  my  collection  above 
mentioned;  it  is  of  maximum  size  among  specimens  of  this  type, 
but  with  it  in  the  Gm-ley  collection  as  cotypes  not  figiu^ed  are  two 
smaller  specimens  of  about  average  size— namely,  12  mm.  high  by 
15  xnm.  wide.  D,  aspratUis  is  almost  a  counterpart  of  these  two 
specimens;  and  I  have  figured  a  normal  specimen  from  my  collection. 

This  was  a  wide-ranging  form,  and  occurs  in  the  Hamilton  of  Thed- 
ford,  Ontario,  as  Z).  subaculeatus  of  Whiteaves,  which  can  not  be  dis- 
tinguished from  an  average  specimen  of  hilbaceua. 

The  authors  say  that  2?.  hvlhaceus  has  no  "ovarian  pores,''  and 
on  their  supposed  absence  chiefly  proposed  their  second  species,  D. 
pulcheUus;  but  the  pinnule  openings  are  present  in  the  three  types 
and  in  all  well-preserved  specimens;  they  are  always  close  imder  the 
arm  base,  not  in  the  open  space  between,  one  to  each  arm  on  the 
outside  of  the  dichotom  and  rarely  visible  on  the  inside,  as  the  arm 
usually  becomes  free  after  the  first  secondibrach.  They  also  note 
for  fulcheUus  a  "difference  in  general  form  and  surface  ornament." 
The  type  of  D.  pvicTieUus  is  a  relatively  lower  and  wider  form  than 
that  of  bvlhaceust  the  ratio  of  height  to  width  in  the  types  of  the 
several  species  being:  hulhaceusj  1:1.25;  dspratilisy  1:1.2;  pvicheUuSy 
1:1.5.  A  few  specimens  like  the  latter  may  be  selected  out  of  the 
general  lot,  but  there  woxild  be  every  gradation  between  them  and 
the  others,  all  conforming  strictly  to  the  type  in  other  respects.  Rel- 
ative sharpness  or  obscurity  of  the  ornament  proves  nothing,  all 
being  of  the  same  characteristic  type,  and  the  difference  in  promi- 
nence of  sculpturing  not  being  correlated  with  other  characters. 
Professor  Rowley,  when  figuring  a  specimen  under  the  name  pvlcJiel- 
luSf  says  he  has  little  doubt  "that  D.  bulbaceus,  D,  pulcheUus j  D, 
argutus,  and  D.  dspratilis  are  one  and  the  same  species." 

Horizon  and  locality, — ^Hamilton  limestone:  Louisville,  Kentucky 
and  vicinity;  Thedford,  Ontario. 

18.3081—21 4 
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DOLATOCRINUS  ARGUTUS  Miller  and  Gwley. 

Plate  11,  figB.  4,  6. 
Dolatocrinus  argtUtu  Miller  and  Gurlbt,  Bull.  8,  111.  St.  Mus.,  1896,  p.  41,  pi. 

3,  figB.  4r-6. 

I  have  listed  this  species  separately,  although  perhaps  only  a  va- 
riant of  the  preceding.  It  has  a  little  different  aspect,  being  less 
glob\dar  and  wider  in  proportion  to  height  than  typical  specimens, 
and  these  characters  being  correlated  with  a  shallower  basal  cavity, 
lower  tegmen,  less  angular  contour,  and  a  decidedly  smoother  surface. 

Horizon  and  locality. — ^Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 

From  3.  STELUFEB  group. 

With  about  15  arms.  Decanter-shaped,  with  broadly  concave  base 
and  smooth  tegmen. 

DOLATOCRIUNS  STELUFEB  BfBler  and  Garlej. 

Plate  11,  figs.  6-8. 

DoUUocrinus  steUifer  Mu^lbr  and  Gurlbt,  Bull.  4,  111.  St.  Mus.,  1894,  p.  20,  pi. 

2,  figs.  10-12. 
Dolatocrintis  hammelli  Miller  and  Gurlby,  Bull.  6, 1895,  p.  52,  pi.  5,  figs.  4-6. 
Dolaiocrinus  aplatus  Mu^ler  and  GintLST,  Bull.  8,  1896,  p.  48,  pi.  3,  figs.  16-18; 

Bull.  9,  pi.  3,  figB.  13-15.— RowLBT  in  Greene,  1903,  p.  136,  pi.  39,  figs.  6-8. 
DoUUoerinus  lo^nctJa  Miller  and  Gurlbt,  Bull.  9, 1896,  p.  51,  pi.  3,  figs.  19-21. 
DoUUoerinus  dissimUaris  Miller  and  Gurlet,  Bull.  9,  1896,  p.  54,  pi.  3,  figs. 

25-27. 
DolaUKTvnus  neglecttis  Miller  and  Gurlet,  Bull.  12, 1897,  p.  37,  pi.  2,  figs.  27-29. 

A  group  of  synonyms  representing  a  single  well-defined  form,  of  a 
thoroughly  distinct  f acies,  readily  recognized  from  fragmentary  spec- 
imens, and  differing  from  one  another  only  in  immaterial  and  incon- 
stant details. 

Calyx  decanter-shaped,  with  dorsal  cup  low,  deeply  and  broadly 
concave  at  the  base,  the  concavity  extending  to  the  middle  of  the 
first  interbrachial;  the  tegmen  rising  in  a  high  neck,  which  passes 
gradually  into  the  subcentral  anal  tube.  Measuring  to  the  level 
where  the  tube  b^ins  to  be  defined,  the  proportionate  height  to 
width  is  about  1:1.6  in  the  types  of  all  the  species.  Radial  ridges 
are  small  and  inconspicuous,  and  on  each  side  of  them,  connecting 
with  the  interbrachials,  the  plates  are  closely,  deeply,  and  radiately 
striated,  forming  geometrical  figures.  This  sculpturing  varies  from 
coarse  (single)  to  fine  (doubled)  striae,  without  any  relation  to  other 
characters,  the  latter  style  being  rather  the  most  common;  in  the 
four  type  specimens  of  D.  aplatus  two  have  fine  striae  and  two  coarse. 
A  very  distinct  ridge  connecting  the  centers  of  the  radials  forms  a 
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pentagonal  figure  within  the  general  basal  concavity  that  is  a  con- 
spicuous feature  of  the  ornamentation. 

The  tegmen  is  rather  evenly  convex  to  the  base  of  the  tube,  and 
its  perfectly  smooth  and  even  surface,  combined  with  the  decanter 
shape,  produces  a  habitus  that  is  highly  distinctive.  This  charac- 
teristic appearance  is  enhanced  by  the  prominence  of  the  pinnule 
openings,  which  are  large  curved  slits,  conspicuously  placed  in  the 
open  spaces  between  the  arms,  one  at  each  side  of  every  arm  base, 
and  frequently  two  more  in  the  interrays.  The  habitus  thus  indi- 
cated is  uniform  among  the  type  specimens  of  the  several  species 
and  also  throughout  a  series  of  good  specimens  additional  to  the 
types. 

The  distinction  chiefly  relied  upon  by  the  authors  in  the  descrip- 
of  these  species  is  the  number  of  arms,  as  to  the  sufficiency  of  which 
they  are  quite  frank.    Under  D.  laguncvla  "  they  say: 

In  surface  ornamentation  and  general  form  it  resembles  D,  hamTnellif  but  that  species 
has  16  arm  openings,  while  this  has  only  14,  which  will  readily  distinguish  the  species. 

And  imder  D.  dissimUaris  ": 

In  general  form  it  resembles  D.  aplatus,  but  that  species  has  15  arms,  while  this  has 
13,  so  the  arm  formula  alone  will  distinguish  them. 

I  have  in  hand  for  the  study  of  this  form  the  7  figured  types  and  5 
cotypes  labeled  with  them,  9  other  specimens  from  the  Gurley  col- 
lection, and  16  from  my  own,  making  37  in  all.  The  range  of  varia- 
tion in  arms  among  them  is  from  11  to  17  in  number,  distributed  as 
follows:  With  11  arms,  1;  with  13  arms,  7;  with  14  arms,  5;  with 
15  arms,  20;  with  16  arms,  3;  with  17  arms,  1. 

Thus  more  than  half  the  specimens  have  15  arms,  and  95  per  cent 
of  them  have  that  number  within  one  or  two  more  or  less;  which 
indicates  that  15  is  the  normal  number — 3  arms  to  the  ray,  as  it  is 
almost  without  exception  in  the  closely  related  D,  triadactylus  from 
Michigan — the  small  deviations  from  the  normal  being  due  to  spo- 
radic increase  or  diminution  irr^ularly  in  one  or  two  rays. 

I  have  also  examined  the  specimens  with  reference  to  the  so-called 
''ovarian  apertures,"  which  are  so  strongly  featured  in  the  descrip- 
tions. As  stated  above,  there  are  always  a  pair  of  them  at  each  arm 
base  in  this  form,  and  frequently  an  additional  pair  between  the  main 
ray  divisions;  but  these  differences  are  not  imiform  for  the  species  as 
described.  For  example,  in  D,  hammeUi,  the  '*16-armed  species," 
the  description  says  there  are  two  apertures  in  each  interradial  area 
and  two  separating  the  arms  in  each  of  the  five  rays,  giving  ''20  of 
these  apertures;"  yet  one  of  the  specimens  selected  by  the  authors 
as  a  cotype,  and  also  a  16-armed  specimen  of  my  own,  have  four 
apertures  between  the  rays,  or  about  40  in  all.    D.  aplatus,  the 

M  Bull.  9,  p.  53.  ^  Idem,  p.  65. 
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'45-anned  species,"  is  described  with  '*four  ovarian  slits  between 
each  (sic)  radial  series,  and  two  between  each  (sic)  of  the  ambulacral 
openings,  which  gives  to  this  species  40  ovarian  apertures;'^  but 
among  the  cotypes  selected  by  the  authors  are  three  specimens  with 
only  two  openings  either  between  the  rays  or  their  divisions,  and 
among  16  other  specimens  with  15  arms,  11  have  two  and  four 
openings,  and  four  have  only  two  to  each  interval.  The  same  thing 
applies  to  D.  lagunculay  the  '^14-armed  species,"  which  among  five 
specimens  has  two  with  two  and  four  openings,  and  three  with  only 
two.  So  if  the  species  were  to  be  arranged  according  to  this  char- 
acter it  would  throw  together  forms  with  11,  13,  14,  15,  and  16  arms 
in  one  species,  and  forms  with  13,  14,  15,  16,  and  17  arms  in  another. 
As  to  these  openings,  the  number  observed  depends  somewhat  upon 
the  preservation  of  the  specimen  and  the  level  at  which  the  arms  are 
detached;  two  of  the  openings  in  the  interrays  are  well  exposed  in  the 
median  part,  and  always  very  plain,  but  the  other  two  often  lie  close 
imder  the  arm  bases,  and  if  the  fh'st  pair  of  arm  brachials  are  broken 
off  these  openings  may  riot  be  seen.  It  is  probable  that  there  were 
normally  four  openings  to  the  interrays,  two  of  which  may  not  always 
be  observable  for  the  reason  stated. 

The  species  is  of  medium  size,  ranging  from  about  12  to  20  mm. 
height  of  calyx  to  where  the  tube  becomes  defined,  and  18  to  32  mm. 
in  greatest  width,  the  average  height  to  width  being  about  as  1 : 1.6. 

Horizon  anSt  locality. — Hamilton  (Sellersburg)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 

DOLATOCRINUS  TBUDACTYLUS  Bwris. 

Plate  11,  figs.  9,  10. 

Dolatoainus  triadactyhis  Barkis,  Proc.  Acad.  Sci.,  Davenport,  Iowa,  vol.  4,  18S4, 
p.  100,  pi.  2,  figs.  5-7. — Wachsmuth  and  Springer,  N.  A.  Crin.  Cam.,  1897, 
p.  316,  pi.  26,  figs.  4a-d. 

This  form,  from  the  Traverse  beds  of  the  Michigan  Hamilton, 
belongs  to  the  steUifer  group,  having  the  same  excavate  base,  high, 
smooth  tegmen,  and  the  same  type  of  sculpturing,  including  both 
fine  and  coarse  striae,  wdth  a  pentagonal  rim  bounding  the  basal  cav- 
ity. It  differs  in  having  a  strongly  lobed  tegmen.  The  15  arms  are 
constant  in  23  out  of  29  specimens,  four  others  having  14,  and  two 
16,  all  being  from  the  same  vicinity.  It  ranges  in  size  from  7  to  23 
mm.  high,  and  8  to  28  mm.  wide.  Especially  among  the  smaller 
specimens,  the  calyx  is  relatively  higher  than  in  the  Louisville  form, 
so  that  the  average  height  to  width  is  here  about  1 : 1.25. 

Horizon  and  locality, — Hamilton  (Traverse)  shales:  Alpena, 
Michigan. 
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Form  4.  AHPLUS  group. 

Large,  with  broadly  concave  base;  calyx  plates  tumid  and  rugose. 
Jirms  15  to  20. 

DOLATOCRINUS  AMPLUS  MlUer  and  Gnrley. 

Plate  11,  figs.  11-17;  plate  12,  figs.  14,  15. 

Dolalocrinm  amplus  Miller  and  Gublky,  Bull.  5,  111.  St.  Mus.,  1894,  p.  45,  i>l. 

4,  figs.  6-8.— Rowley  in  Greene,  1903,  p.  154,  pi.  45,  figs.  10-12. 
Dolatocrimis  vasculum  Miller  and  Gurley,  Bull.  6,  1895,  p.  53,  pi.  5,  figs.  7-9. 
Dolatocrinus  peculiaris  Miller  and  Gurley,  Bull.  9,  1896,  p.  55,  pi.  3,  figs.  28-30. 
Dolatocrinus  lyoni  Wachsmuth  and  Springer,  N.  A.  Grin.  Cam.,  1897,  p.  314, 

pi.  25,  figs.  6a-</. 
Dolatocrinus  pemodosiis  Rowley  in  Greene,  1903,  p.  113,  pi.  35,  figs.  4-6. 
Dolatocrinus  wacksmuthi  Wood,  Smithson.  Misc.  Coll.,  vol.  47,  1904,  p.  77. 

A  sharply  defined  form,  well  described  by  the  authors  under  D, 
amplus,  with  which  they  should  have  been  content,  without  encum- 
bering the  literature  with  useless  synonyms,  based  wholly  on  varia- 
tion in  the  number  of  arms  from  17  to  20.  Wachsmuth  and 
Springer  described  a  typical  specimen  with  15  arms,  which,  accord- 
ing to  Miller  and  Gurley's  major  criterion,  should  be  a  good  species. 
Rowley  added  another  with  17,  because  differently  grouped;  and 
from  my  material  now  in  hand  I  could  swell  the  list  with  a  new  species 
of  16  arms.  Miss  Wood  contributed  an  additional  name  to  replace 
the  preoccupied  species  of  Wachsmuth  and  Springer. 

Ail  these  names  and  numbers  stand  for  a  single  species,  of  a  type 
so  distinctive  in  plan  of  sculpturing  that  it  may  be  recognized  from 
a  fragment  containing  a  few  plates  of  the  dorsal  cup.  Instead  of 
being  marked  by  radial  ridges,  striae,  or  more  or  less  prominent 
central  nodes,  all  the  plates  are  tumid  or  subspinous,  radiately 
wrinkled  or  furrowed  toward  the  margins,  to  which  they  slope  from  a 
a  roimded  or  pointed  center.  The  calyx  is  broadly  truncate  at  about 
the  level  of  the  second  primibrach,  from  which  it  curves  inward  go 
a  broad  concavity,  involving  the  radials  and  part  of  the  first  inter- 
brachials  to  about  half  the  depth  of  the  dorsal  cup.  It  is  subcylin- 
drical  from  the  level  of  the  base  up,  and  sometimes  slightly  constricted 
l>elow  the  arms.  Tegmen  rather  low,  subcorneal,  smooth,  or  finely 
pustulose;  somewhat  depressed  or  lobed  in  the  interambulacral 
spaces.  The  pinnule  openings  are  conspicuous  in  the  form  of  long 
slits,  two  to  each  arm,  and  frequently  four  in  the  interrays.  The 
two  outside  ones  are  located  well  under  the  edge  of  the  arm  base, 
and  are  often  broken  away. 

The  species  is  of  large  size,  ranging  from  20  to  35  mm.  high  and 
30  to  50  mm.  wide,  the  relative  height  to  width  averaging  about 
1:1.3. 

In  the  broadly  concave  base,  smooth  tegmen,  and  prominent 
pinnule  openings,  this  form  is  nearest  to  D.  sfellifer.     Besides  the 
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three  types  in  the  Gurley  collection,  I  have  eight  good  specimens, 
showing  a  range  of  from  15  to  20  arms,  distributed  as  follows:  Four 
with  15  arms,  one  with  17,  one  with  18,  and  five  with  20.  The 
characters  otherwise  are  uniform  in  every  essential  particular.  The 
pictures  of  surface  ornament  in  Miller  and  Gurley's  figures  are  not 
always  to  be  depended  on,  and  those  given  of  this  form  show  more 
difference  among  themselves  than  actually  exists. 

Horizon  and  locality. — Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 

DOLATOCRINUS  COSTATUS  Wood. 

Plate  12,  figs.  1,  2,  3. 

DolatocriniM  costatua  Wood,   Smithsonian  Miscellaneous  Collections,  vol.  47, 
1904,  p.  70,  pi.  16,  figs,  6,  6a. 

A  good  representative  of  the  ampins  group,  from  the  Traverse 
beds  of  Michigan.  In  addition  to  the  type  figiwed  by  Miss  Wood,  I 
have  three  other  specimens,  one  larger  and  two  smaller;  all  have 
20  arms,  except  one,  which  has  an  extra  arm  in  one  ray.  So  the 
number,  toward  which  there  was  a  strong  tendency  in  the  Louisville 
area,  is  here  well  established  at  4  to  the  ray.  There  is  a  difference, 
not  very  clearly  definable,  in  the  style  of  sculpturing,  due  to  the 
strong  wrinkles  on  the  plates  of  the  cup,  being  in  costaius  less  regu- 
larly radiating:  the  tegmen  plates  are  more  distinctly  outlined,  and 
the  arms  more  nearly  in  a  continuous  ring.  Pinnule  openings  are 
very  conspicuous — two  and  four  between  arms  and  four  or  six  be- 
tween the  rays.  The  specimens  range  in  size  about  as  those  of  the 
Louisville  form — ^from  20  to  35  mm.  high  and  30  to  50  mm.  wide. 

Horizon  and  locality. — Hamilton  (Traverse)  shales:  Alpena,  Mich- 
igan. 

Form  5.  ASTEBIAS  group. 

More  or  less  rotund,  with  sides  nearly  vertical,  truncate  base  and 
small  basal  pit. 

DOLATOCRINUS  ASTERIAS  Wood. 

Plate  12,  figs.  4-7. 

Dolatocnrms  asterias  Wood,  Smithsonian  Miscellaneous  Collections,  vol.  47,  1904, 
p.  71,  pi.  16,  figs.  1,  la. 

A  medium-sized  species,  but  small  specimens  are  foimd  occasion- 
ally. Calyx  broadly  basin  shaped,  more  or  less  round  above;  sides 
nearly  vertical  or  slightly  expanding  upward,  and  base  truncatOi 
with  small,  pentagonal-rimmed  basal  pit.  Radiating  striae  strong 
and  coarse,  those  from  the  first  interbrachials  crossing  the  radials 
and  forming  a  conspicuous  star  surrounding  the  basal  pit.  Tegmen 
low  convex,  not  lobed,  covered  with  rugose  plates.  Pinnule  openings 
conspicuous — two  to  each  arm  base  and  three  or  four  in  the  interrays. 
Arms  15,  their  openings  directed  obliquely  upward. 
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The  bas^  star  is  a  most  strikiiig  and  constant  character,  by  which 
the  species  is  readily  recognized  from  the  base  alone.  I  have  25 
specimens,  in  all  of  which  it  is  perfectly  distinct.  Among  13  speci- 
mens in  which  the  arm  openings  are  observable,  10  have  15  arms, 
and  one  each  13,  14,  and  16.  In  size  the  specimens  range  from  18 
to  25  mm.  high  and  25  to  32  mm.  wide,  with  a  few  somewhat  larger 
or  smaller.  The  average  height  to  width  is  about  1 : 1.35,  the  smaller 
specimens  being  relatively  higher  and  the  larger  ones  lower. 

Horizon  and  locality, — ^Hamilton  group:  Alpena  and  Partridge 
Point,  Michigan. 

DOLATOCRINUS  INCISUS,  new  apedes. 

Plate  12,  figs.  8-13. 

Similar  to  asteri^as,  with  which  it  is  associated,  but  with  more 
broadly  concave  base,  and  without  the  strongly  modeled  basal  star, 
although  a  stellate  arrangement  of  triangles  is  apparent  in  some  speci- 
mens. Radiating  striae  sharply  incised,  wrinkled,  forming  triangu- 
lar figures,  either  single  or  enclosing  others.  Tegmen  broadly  lobed. 
Pinnule  openings  obscure,  probably  two  to  each  arm  base.    Arms  20. 

The  type  of  sculpturing  is  similar  to  that  of  Stereocrinus  tri^angvla- 
tus,  and  unlike  that  of  other  Michigan  forms  of  this  genus.  I  have 
seven  specimens  of  this  form,  ranging  in  size  from  10  to  23  mm.  high 
and  16  to  36  mm.  wide;  six  of  them  show  all  the  arm  openings, 
which  are  20  without  exception. 

Two  specimens  are  figured,  to  show  the  extremes  of  fine  and  coarse 
sculpturing  of  the  same  type. 

Horizon  and  locality. — Hamilton  (Traverse)  shales:  Alpena,  Michi- 
gan. 

Form  6.  VKNUSTUS  group. 

Calyx  small  to  medium  size,  bowl-shaped,  hemispheroidal,  not 
constricted  below  the  arms;  sides  curving  evenly  to  arms  from  nar- 
row base,  not  concave.  Tegmen  low.  Pinnule  openings  incon- 
spicuous— 2,  or  perhaps  only  1,  to  each  arm  base.    Arms,  15  to  20. 

This  general  description  includes  a  group  of  six  species  by  Miller 
and  Gurley  and  one  by  Rowley,  among  which  I  have  attempted  to 
separate  three  definable  forms.  All  are  typically  small  species, 
having  about  the  same  general,  proportions,  and  ranging  from  8  to 
20  mm.  high  and  12  to  28  mm.  wide,  the  average  height  to  width 
beuig  1:1.5.  I  have  22  specimens  besides  the  types  of  Miller  and 
Gurley,  minus  that  of  exomaius,  which  with  two  other  of  their  types 
was  lost  before  the  Gurley  collection  was  received  by  the  University 
of  Chicago,  and  for  which  we  must  rely  upon  the  figures  and  de- 
scriptions. The  arms  in  these  28  spedmens  vary  from  12  to  20,  dis- 
tributed as  follows:  with  12  arms,  1;  with  13  arms,  2;  with  15 
anns,  3;  with  16  arms,  6;  with  17  arms,  8;  with  18  arms,  1;  with 
19  arms,  4;  with  20  arms,  3. 
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These  nuinbers  bear  no  relation  to  any  other  characters,  but  it 
will  be  noted  that  90  per  cent  of  the  specimens  have  15  arms  or  more, 
and  60  per  cent  of  them  have  15  with  only  one  or  two  arms  more  or 
less;  so  the  type  for  this  form  is  15  arms,  with  a  tendency  to  increase 
toward  20.  The  grouping  of  the  species  hereunder  is  more  or  less 
artificial,  and  the  definitions  are  lacking  in  decisive  characters,  de- 
pending altogether  upon  the  surface  markings. 

DOLATOCRINVS  VENVSTUS  Mffler  and  Guriey. 

Plate  13,  figs.  1-5;  plate  15,  fig.  8. 

Dolatocrinus  vemistus  Miller  and  Gurley,  Bull.  4,  111.  St.  Mus.,  1894,  p.  23, 

pi.  2,  figs.  1&-18.— Rowley  in  Greene,  1903,  p.  160,  pi.  47,  figs.  9,  10. 
Dolatocrinus  ctureatus  Miller  and  Gurley,  Bull.  4,  1894,  p.  24,  pi.  3,  figs.  1-3. 
Dolatocrinus  lyoni  Miller  and  Gurley,  Bull.  9,  1896,  p.  44,  pi.  3,  figs.  4-6. 
Dolatocrimis  corhuliferus  JiowhKY,  1903,  p.  151,  pi.  44,  fig?.  J 3-15. 

Interrupted  ridges,  coarse  nodes  or  pustules.  These  surface 
characters  are  not  so  well  shown  by  the  original  figures  as  by  the  new 
drawings  here  given,  made  upon  a  photographic  basis  directly  from 
the  type.  More  faulty  still  are  the  authors'  figures  of  vemtstus  in 
not  showing  the  general  hemispheric  contour,  which  is  missed  com- 
pletely in  their  side  view  (fig.  17).  The  description  agrees  with  the 
type  as  it  is  designated  in  the  Gurley  collection.  Some  other  speci- 
mens among  the  duplicates  labeled  with  this  name  are  of  doubtful 
authenticity,  but  I  have  four  good  specimens  that  can  be  assigned  to 
this  species,  including  a  very  characteristic  one  from  Michigan. 
The  species  attains  a  larger  size  than  the  other  two,  ranging  from  12 
to  23  mm.  high  and  20  to  38  mm.  wide. 

Horizon  and  locality, — Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana  and  vicinity. 

DOLATOCUNUS  BELLARUGOSUS  MUler  and  Gariey. 

Plate  13,  figs.  6-10. 

Dolatocrinus  hellarugosus  Miller  and  Gurley,  Bull.  8,  111.  St.  Mue.,  1896,  p.  43, 

pi.  3,  jfigs.  7-9. 
Dolatocrinus  coelatus  Miller  and  Gurley,  Bull.  8,  111.  St.  Mus.,  1896,  j).  4f;.  pi. 

3,  figs.  13-15.— Rowley  in  Greene,  1903,  p.  165,  pi.  48,  figs.  10-12. 
Dolatocrinus arrosus  Millar  and  Gurley,  Bull.  8,  111.  St.  Mus.,  1896,  y.  r>2,  pi. 

3,  figs.  22-24.— Rowley  in  Greene,  1903,  p.  132,  pi.  38,  figs.  9,  10. 
Dolatocrinus  arrosus,  var.  cognatus  Rowley  in  Greene,  1903,  p.  137,  })1.  3U.  figs 

12-14. 

Base  rather  wider  than  in  the  last  species.  Ornament  by  radia- 
ting striae  with  strong  median  ridges,  more  or  less  interrupted,  and 
rather  prominent  central  nodes.  T^men  sharply  lobed  and  more  or 
less  spinous.  The  first  three  of  Miller  and  Gurley's  types  are  essen- 
tially duplicates,  with  a  difference  of  one  arm;  the  others  differ 
slightly  in  proportions.     I  have  10  specimens  besides,  varying  in 
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arms  from  13  to  20,  but  80  per  cent  of  them  from  16  to  17;  and  in 
size  from  12  to  16  mm.  high,  and  17  to  22  mm.  wide. 

Horizon  and  locality. — ^Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana  and  vicinity. 

DOLATOCRINUS  EXORNATUS  MiUer  and  Gnrley. 

Plate  13,  figs.  11,  12. 

Dolatocrinvs  exomatus  Miller  and  Gurley,  Bull.  6,  111.  St.  Mus.,  1895,  p.  54, 

pi.  5,  figs.  S-IO. 
Dolatocrinus  dispar  Miller  and  Gurley,  Bull.  9,  1896,  p.  40,  pi.  2,  figs.  27-29. 

Very  small,  with  extremely  fine  striae;  radial  ridges  high  and  sharp. 
The  size  is  consistently  small,  being  almost  uniform  at  8  mm.  high 
and  12  mm.  wide,  and  the  tendency  is  to  20  arms.  Out  of  seven 
specimens  plus  the  types  more  than  half  have  19  to  20  arms,  and  all 
may  have  had  about  20,  as  in  this  form  the  first  bifurcation  of  the 
ray  occurs  very  high  up,  and  the  next  one  is  at  the  edge  of  the  calyx, 
where  the  arms  are  becoming  free,  so  that  the  second  axillary  is 
sometimes  broken  off  and  the  full  number  of  arms  is  not  seen. 

Comparison  of  the  original  description  of  this  species  with  that  of 
2?.  anreatus  immediately  following  it,  illustrates  the  method  of  the 
authors.  The  two  descriptions  are  verbally  identical  as  to  the  essen- 
tial characters,  the  only  difference  being  that  aureatus  has  one  less 
ann,  and  one  more  small  plate  in  the  third  interbrachial  range. 

Horizon  and  locality, — ^Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 

DOLATOCRINUS  CANADENSIS  Whiteaves. 

Dolatocrinus  canadensis  Whiteaves,  Contr.  Canad.  Paleont.,  vol.  1,  1887,  p.  Of), 
pi.  12,  figs.  3,  3a.— Wachsmuth  and  Springer,  N.  A.  Crin.  Cam.,  1897,  p 
315,  pi.  25,  figs.  7a,  h. 

This  species,  described  from  the  Hamilton  of  Thedford,  Ontario, 
was  founded  up>on  a  single  small  specimen  probably  somewhat 
eroded.  It  seems  to  be  of  the  type  of  D.  marshij  but  with  15  arms 
instead  of  10.  A  form  somewhat  similar  to  marshi  has  been  noted 
from  western  New  York,  but  the  material  is  not  available  for  com- 
parison. 

Horizon  and  locality. — Hamilton  shales:  Thedford,  Ontario. 

Form  7.  MAONIFIGITS  group. 

Calyx  large  to  medium  size,  occasionally  small;  oblate  hemisphe- 
roidal,  or  depressed  bursiform,  constricted  below  the  arms;  base 
broadly  truncate,  flat,  or  shallow  concave.  Plates  highly  orna- 
mented with  ridges,  striae,  nodes,  or  pustules;  radial  series  bearing 
nodes  round  or  elongate,  either  separated,  or  connected  by  a  narrow 
neck^  or  meeting  at  the  sutures  to  form  a  continuous  median  ridge ; 
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interbrachial  plates  marked  by  rows  or  clusters  of  pustules  or  wrinkles 
more  or  less  radiately  arranged,  or  by  radiating  striae  crossing  the 
sutures  to  adjoining  plates  and  tending  to  form  geometrical  figures, 
which  when  the  striae  are  fine  may  become  intricate  and  form  several 
included  triangles;  more  or  less  prominent  central  nodes  may  be 
formed  by  coalescence  of  these  radiate  structures,  or  nodes  may  be 
wanting.  Tegmen  more  or  less  lobed,  ventricose  or  low  convex, 
with  plates  smooth,  granular,  rugose,  bearing  small  spinous  tuber- 
cles, or  rarely  strong  spines.  Pinnule  openings  few  and  inconspicu- 
ous, often  obscured  by  the  rugose  sculpture.  Arms  15  to  20,  excep- 
tionally more  or  fewer. 

The  above  description  applies  to  the  leading  form  of  this  genus 
in  the  Louisville  area,  for  which  no  less  than  22  species  and  2  varie- 
ties have  been  named,  15  of  the  species  by  Miller  and  Gurley,  and  7 
species  with  2  varieties  by  other  authors.  The  wide  biu^orm 
calyx,  constricted  above  and  truncate  below,  with  strong  pustulose 
or  striate  ornamentation,  imparts  a  facies  which  would  well  charac- 
terize a  strong  and  variable  species.  It  is  represented  by  numerous 
individuals,  among  which  may  be  found  more  or  less  (Ufference  in 
superficial  characters,  producing  just  such  an  assemblage  of  minor 
variations  as  is  to  be  ex{>ected  in  a  dominant  species,  flourishing 
abundantly  \mder  favorable  conditions,  at  the  acme  of  the  group 
to  which  it  belongs  and  on  the  eve  of  its  extinction. 

The  instability  of  characters  in  this  form  is  evidenced  by  the 
frequent  occurrence  of  unsymmetrical  conditions  among  the  plates 
of  the  calyx:  those  of  the  radial  series  are  often  larger  or  smaller  in 
one  or  two  rays  than  in  the  others,  as  seen  in  Miller  and  Gurleys 
figure  of  D,  greenei;^^  or  the  interrays  may  be  unequal,  the  posterior 
one  frequently  the  largest;  and  all  the  principal  plates — ^basals, 
radials,  and  interbrachials — are  subject  to  considerable  irregularities 
in  size  as  between  specimens  otherwise  identical.  This  imequal 
growth  of  plates  which  are  usually  pentamerously  symmetrical  in 
the  crinoids  produces  a  certain  asymmetry  in  the  contour  rather 
frequently  observed  among  the  specimens  of  this  form,  by  which 
the  calyx  will  be  higher  or  more  ventricose  in  one  part  than  another. 
Suppression  of  an  entire  ray  occasionally  occurs,  as  shown  by  Rowley's 
figure  in  Greene  (pi.  47,  fig.  2),  and  by  specimens  in  my  collection; 
also  of  one  primibrach,  as  in  Greene  (pi.  57,  figs.  16,  17,  18). 

The  numerous  species  which  have  been  described  under  this  form 
depend  for  the  most  part  upon  minor  differences  which  are  to  be 
foimd  in  any  vigorous  and  prolific  species,  notably  those  in  the 
number  and  grouping  of  arms,  upon  which  most  of  Miller  and  Gurley's 

i«  Bull.  4,  pi.  31,  flg.  10;  also  herein,  pi.  14,  fig.  7. 
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species  are  founded.  The  testing  of  the  value  of  such  characters  in 
practice  emphasizes  the  importance  of  ample  material.  I  have 
before  me  the  types  of  15  of  Miller  and  Gurleys  species,  and  in  addi- 
tion 31  duplicates  in  the  Gurley  collection,  and  76  good  specimens 
of  my  own  of  which  62  show  the  full  number  of  arms,  thus  making 
a  total  of  108  specimens  of  this  form  from  which  the  number  of 
am^  can  be  tabulated,  to  which  may  be  added  the  9  types  of  Rowley. 
These  range  from  10  arms  to  22,  distributed  as  follows:  With  10 
arms,  2;  with  11  arms,  1;  with  13  arms,  2;  with  14  arms,  4;  with 
15  arms,  9;  with  16  arms,  21;  with  17  arms,  16;  with  18  arms,  25; 
with  19  arms,  16;  with  20  arms,  18;  with  21  arms,  1 ;  with  22  arms,  2. 

TVliile  this  shows  a  wide  range  of  disturbance  in  the  arm  develop- 
ment, it  will  be  seen  that  the  variation  is  chiefly  within  definite 
limits,  about  90  per  cent  of  the  specimens  having  from  15  to  20  arms, 
and  50  per  cent  are  within  one  or  two  of  the  higher  nimiber;  so  that 
normaUy  this  form  has  either  three  or  four  arms  to  the  ray,  the 
differences  being  due  to  the  addition  or  failure  of  an  arm  irregularly 
in  one  or  more  rays. 

These  various  numbers  do  not  correlate  with  any  other  character; 
and  with  the  actual  specimens  in  hand  every  attempt  to  arrange 
species  with  reference  to  them  is  soon  seen  to  be  futile.  The  few 
groups  which  I  have  tried  to  define  according  to  other  criteria  all 
embrace  more  or  less  of  these  variations  In  nimiber  of  arms.  As  is 
to  be  expected,  these  groups  shade  into  one  another  in  a  most  per- 
plexing way;  they  are  the  outcome  of  frequent  shif tings  of  specimens 
from  one  to  another,  without  achieving  any  result  that  seems  to 
proclaim  their  identity  by  any  positive  or  well-defined  and  palpable 
character.  This  lack  of  reliable  definition  shows  the  small  taxonomic 
value  of  the  variations  noted,  and  it  is  probable  that  a  far  more  drastic 
cutting  down  of  species,  even  to  the  extent  of  throwing  them  all  into 
one,  would  be  the  more  logical  course.  In  view  of  the  considerable 
reduction  of  species  which  I  have  felt  obliged  to  make,  and  in  order 
to  avoid  too  much  dependence  upon  my  unsupported  judgment,  I 
am  publishing  herewith  new  and  accurate  drawings  made  from  a 
photographic  basis  of  nearly  all  of  Miller  and  Gurleys  types,  ar- 
ranged in  juxtaposition,  so  that  the  reader  may  judge  for  himself 
(pis.  13,  14,  and  15).  These  type  specimens  are  in  some  cases  not 
so  clear  in  point  of  distinctness  of  characters  as  could  now  be  selected 
for  illustration;  but  I  have  not  undertaken  to  prepare  other  figures, 
beyond  one  or  two  to  give  a  better  view  of  the  general  type,  to 
illustrate  variations,  and  to  show  that  the  purse-like  contour  which 
is  the  striking  character  of  this  form  is  not  due  to  age,  since  it  appears 
as  distinctly  in  the  smaller  specimens  as  in  the  most  mature  (pi.  16). 
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DOLATOCRINUS  MAGNIF1CU8  MUler  and  Gvrley. 

Dolatocrinus  magnijicus  Miller  and  Gurley,  Bull.  4,  111.  St.  Mus.,  1894,  p.  1,  pi. 
1,  figs.  1-3. 

This  was  Miller  and  Gurley's  first  species  of  this  form,  and  wliile 
its  pustulose  and  wrinkled  sculpturing  is  simulated  to  some  extent 
in  later  species,  this  one  may  well  stand  apart  on  the  ground  of  its 
size,  coarse  ornament,  and  massive  form.  The  type  is  about  35  mm. 
high  and  65  mm.  wide.  There  are  among  my  material  several  speci- 
mens more  or  less  imperfect,  all  of  approximately  the  same  dimen- 
sions, and  there  is  a  very  distinct  gap  in  size  between  these  and  speci- 
mens of  what  is  regarded  as  the  next  largest  species — corporosus.  The 
two  forms  are  quite  similar,  but  magnijicus,  by  reason  of  some  flatten- 
ing of  the  interrays,  takes  on  a  somewhat  pentagonal  outline  which 
other  species  do  not  possess.  Half  of  these  large  specimens  have  18 
to  21  arms,  while  90  per  cent  of  the  others  have  15  arms  or  more,  and 
of  these,  50  per  cent  have  20,  21,  and  22.  The  extra  arms  in  these 
and  in  the  type  are  clearly  abnormal. 

Horizon  and  locality. — Hamil ton  (Sellersburg)  limestone:  Jjouisville, 
Kentucky,  and  vicinity. 

DOLATOCRINUS  CORPOROSUS  MUler  and  Gnrley. 

Plate  14,  figs.  1,  2;  plate  16,  figs  1,  2. 
Dolatocrinus  corporosus  MnxER  and  Gurlby,  Bull.  6,  111.  St.  Mus.,  1895,  p.  50, 

pi.  5,  figs.  1-3.— Rowley  in  Greene,  1903,  p.  157,  pi.  47,  figs.  1-3. 
Dolatocrinus  welleri  Rowley  in  Greene,  1903,  p.  143,  pi.  41,  fig.  14. 
Dolatocrinus  corporosus,  var.  decoratus  Rowley,  1903,  p.  149,  pi.  43,  figs.  7-9. 

I  have  12  specimens,  besides  two  in  the  Gurley  collection,  which 
may  fairly  be  assigned  to  this  species,  with  its  wide  calyx,  low  tc^pnon, 
and  coarse  wrinkled  ornamentation.  It  is  typically  a  largo  species, 
ranging  from  25  to  30  nmx.  height  of  calyx  and  45  to  50  (excep- 
tionally 75)  mm.  width,  and  it  is  approximately  20-armed.  There 
are  specimens  with  16,  17, 18,  19,  and  20  arms,  and  also  exceptionally 
one  with  10.  Omitting  the  last,  and  counting  the  types,  50  per  cent 
of  the  specimens  have  fuU  20  arms.  I  figure  on  plate  16  a  maximum 
flattened  specimen  of  this  or  one  of  the  closely  allied  species,  and  also 
one  which  is  a  fine  example  of  the  typical  bursiform  calyx,  but  is  a 
variant  with  only  10  arms. 

Horizon  and  locality. — Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 

DOLATOCRINUS  INDIANENSIS  MiUer  and  Guriey. 

Plate  14,  figs.  3-6. 
Dolatocrinus  indianensis  Mu.ler  and  Gurley,  Bull.  8,  111.  St.  Mus.,  1896,  p.  40, 

pi.  3,  figs.  1-3. 
Dolatocrinus  preciosus  Mnj^ER  and  Gurley,  Bull.  9, 1896,  p.  40,  pi.  2,  figs.  27-29.— 

Rowley  in  Greene,  1903,  p.  152,  pi.  45,  figs.  1-3,  4-6. 

Both  the  type  specimens  to  which  the  above  names  have  been 
given  are  poorly  preserved,  and  do  not  show  the  surface  characters 
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very  well.  They  are  good  examples  of  the  bursiform  calyx.  But 
for  the  lower  and  smoother  tegmen,  which  may  both  be  incidental 
to  fossilization,  they  could  not  be  distinguished  from  the  form  in- 
cluded under  lineolatus.  A  form  strongly  resembling  these  occurs 
in  the  Hamilton  of  Thedford,  Ontario. 

Horizon  and  locality. — Hamilton  (Sellersburg),  limestone:  Clarks- 
town,  Indiana,  and  vicinity. 

DOLATOCRINUS  GREENEI  MUler  and  Gnriey. 

Plate  14,  figs.  7-9;  plate  16,  fig.  3. 

Dolatocrinus  greenei  Miller  and  Gurley,  Bull.  4,  111.  St.  Mus.,  1894,  p.  28, 
pi.  3,  figs.  10-12.— Rowley  in  Greene,  1903,  p.  158,  pi.  47,  figs.  4-6.  25. 

Dolalocrinus  corporosus,  var.  concinnus  Rowley  in  Greene,  1903,  p.  148,  pi.  44, 
figs.  4-6. 

The  more  distinct  radiating  striae  furnishes  the  slight  ground  for 
separating  this  from  the  corporosus  form,  and  the  distinction  becomes 
decidedly  hazy  when  the  intermediate  indianensis  form  is  brought 
into  connection  with  the  others.  AU  the  specimens  are  large,  with 
flattened  tegmen,  and  the  tendency  is  toward  the  maximum  number 
of  arms.  TTie  type  of  greenei  is  abnormal  in  having  two  rays  larger 
than  the  others.  Rowley's  specimen  is  perhaps  the  most  character- 
istic. Of  five  specimens  in  the  Gurley  collection  labeled  greenei, 
two  haT'e  the  specified  number  of  19  arms,  two  18,  and  one  16;  the 
last  three  labeled  "small  specimens,"  apparently  by  Mr.  Miller 
himself. 

Horizon  and  locality. — Hamilton  (Sellersburg),  limestone:  Tjouis- 
ville,  Kentucky,  and  vicinity. 

DOLATOCRINUS  UNEOLATUS  MUler  and  Gnriey. 
Plate  13,  figs.  13-18;  plate  14,  figs,  io,  11;  plate  15,  ^.  7;  plate  16,  fig.  8. 

Dolatocrinus  lineolatus  Miller  and  Gurlet,  Bull.  4,  111.  St.  Mus.,  1894,  p.  27, 

pi.  3,  figs.  7-9. 
Dolatocrinus  sacculus  Miller  and  Gurley,  Bull.  7,  111.  St.  Mus.,  1896,  p.  58, 

pi.  3,  figs.  11, 12. 
Dolatocrinus  salebrosus  Miller  and  Gurley,  Bull.  7,  p.  59,  pi.  3,  figs.  13-15. 
Dolatocrinus  charlestovmensis  Miller  and  Gurley,  Bull.  8,  1896,  p.  44,  pi.  3, 

figs.  10-12.— Rowley  in  Greene,  1903,  p.  153,  pi.  45,  figs.  7-9. 
Dolatocrinus  cistula  Miller  and  Gurley,  Bull.  9, 1896,  p.  46,  pi.  3,  figs.  1-3. 
Dolatocrinus  asper  Miller  and  Gurley,  Bull.  9,  1896,  p.  47,  pi.  3,  figs.  10-12. 
Dolatocrinus  eicosidactylus  Wachsmuth  and  Springer,  N.  A.  Crin.  Cam.,  1897, 

p.  319,  pi.  26,  figs.  ba-d. 
Dolatocrinus  springeri  Rowley  in  Greene,  1908,  p.  136,  pi.  39.  figs.  9-11. 

The  type  included  under  the  above  name  is  the  most  abundant 
form  in  the  present  group.  There  are  about  30  specimens  in  the 
collection  which  probably  belong  together,  ranging  in  size  from 
15  to  35  mm.  in  height  and  20  to  50  mm.  in  width.  In  20  of  these 
the  arms  can  be  counted,  and  about  75  per  cent  of  them  have  from 
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15  to  18  arms;  three  have  less  than  15;  one  only  10;  and  the  remain- 
der have  more,  up  to  20  and  one  abnormal  22;  so  this  may  be  con- 
sidered as  typically  a  15-armed  form,  as  distinguished  from  the 
approximately  20  arms  of  corporosus.  The  generally  higher  and 
narrower  calyx  as  compared  with  that  of  the  corporosus  type,  and 
the  more  ventricose  tegmen,  with  smoother  plates  rather  obscurely 
defined  and  tending  to  develop  small  spinous  nodes,  are  the  charac- 
ters to  be  noted.  None  of  the  Miller  and  Gurley  types  are  good 
representatives  of  the  mature  stage  of  this  form,  and  I  have  given  a 
figure  of  the  type  of  Wachsmuth  and  Springer's  D,  eicosidadylus 
which  is  much  more  characteristic;  it  attains  even  a  lai^er  size  tiian 
this.  I  also  figure  a  10-armed  specimen  which  belongs  either  here 
or  under  D.  beUvltts,  as  one  chooses  (pL  16,  fig.  5).  Minimum  stages 
of  both  species  are  shown  by  plate  16,  figures  7,  8. 

Horizon  and  locality. — Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 


DOLATOCKINUS  BELLULUS  Bf«er  a^  Gwley. 

Plate  15,  figs.  1-6;  plate  16,  figs.  4-7  (?9). 

Dolatocrinm  bellului  Millbr  and  Gurlbt,  Bull.  6, 1895,  p.  57,  pi.  5,  figs.  16-18. 
DohUocrinus  basilicui  MnxBR  and  Gurley,  Bull.  9, 1896,  p.  43,  pi.  3,  figs.  1-3. 
DolatocrinuB  noduliferus  Rowley  in  Greene,  1903,  p.  140,  pi.  41,  figs.  1-3. 

This  and  the  next  form  are  distinguished  from  those  preceding  by 
reason  of  having  prominent  nodes  and  discontinuous  median  ridges 
along  the  radial  series,  while  they  differ  from  each  other  mainly  by 
the  ventricose,  lobed  t^men  with  small  spinous  tubercles  in  this 
species,  as  opposed  to  the  low,  non-spiniferous  tegmen  of  the  next 
following. 

Horizon  and  locality. — ^Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 

DOLATOCKINUS  NODOSUS  Mffler  nd  Garley. 

Plate  15,  figs.  9-11. 

Dolatocrinus  nodosut  Miller  and  Gurley,  Bull.  7,  111.  St.  Mus.,  1895,  p.  56,  pi. 

3,  figs.  1-3.— RowLBY  in  Greene,  1903,  p.  163,  pi.  48,  figs.  1-3. 
Dolatocrinus  tuberculatu$  Wachsmxtth  and  Sprinobr,  N.  A.  Crin.  Gam.,  1897, 

p.  324,  pi.  25,  fig.  3. 
Dolatocrinus  muUinodosus  Rowlby  in  Greene,  1903,  p.  147,  pi.  44,  figs.  1-3. 
Dolatocrinus  degantidus  Rowlby  in  Greene,  1903,  p.  150,  pi.  44,  figs.  10-12. 

Like  the  last,  except  for  the  fiat  tegmen,  without  nodes  or  spines, 
but  sometimes  with  very  small  pustules,  which  may  occur  on  any 
t^men  classed  as  smooth. 

Horizon  and  locality. — Hamilton  (Sellersburg)  limestone:  Charles- 
town,  Indiana,  and  vicinity. 
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DOLATOCRINUS  FUNGIFERUS  Rowley. 

Plate  15,  figs.  12, 13. 

DokUoerinus  funotferus  Rowley  in  Greene,  Oontr.  Indiana  Paleontology,  190:^, 
p.  134,  pi.  89»  figs.  1-3. 

Of  the  type  of  D,  nodosusj  but  distinguished  from  that  species 
and  all  others  of  the  genus  by  having  the  tegmen  studded  with 
short,  thick,  mushroom-shaped  spines,  which  project  like  nail  heads. 
It  is  a  thoroughly  well-marked  species,  not  depending  upon  the 
evidence  of  a  single  type,  for  I  have  seven  specimens  in  which  the 
peculiar  spines  and  correlated  characters  are  constant;  but  the  num- 
ber of  arms  varies  from  17  to  19.  Rowley's  figures  give  a  very 
good  picture  of  the  species.  The  description  gives  the  horizon  as 
'' Middle  Devonian,"  which  was  Rowley's  term  for  the  Onondaga 
beds  at  Louisville,  while  he  called  the  Hamilton  ''Upper  Devonian.' ' 
This  was  an  oversight  by  Mr.  Greene,  as  this  form  is  typically  Ham- 
ilton, and  all  my  specimens,  most  of  which  were  collected  by  him, 
are  from  above  the  hydrauUc  beds. 

Horizon  and  locality. — ^Hamilton  (Sellersburg)  limestone:  Louis- 
ville, Kentucky,  and  vicinity. 

'Hie  final  result  of  our  review  of  the  species  and  varieties  of  Dolato- 
crinua  heretofore  described,  with  the  few  new  species  added,  may  be 
shown  by  the  following  summary: 

Speeiei  and  varietiei  of  Dolatocrinus. 


1 

1 

scribed 
before. 

Syno- 
nyms. 

5SS^f 

New. 

Total, 
valid. 

23 
12 

Hamilton 
Onondaga 

Total. 

62 
15 

40 
6 

22 
9 

1 
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77 

46 

31 
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EXPLANATION  OF  PLATES. 

Enlai^eincnt.  if  any,  of  the  figures  is  indicated  by  tho  fraction  at  tho  end  of  tho 
paragraph.  L'nless  so  noted,  the  figure  is  of  natural  size.  AU  Hpecimens  fitnired, 
except  as  otherwise  stated,  are  in  the  author's  collection,  now  in  the  I'nited  States 
National  Museum.  No  effort  has  been  made  to  orient  the  specimens  in  the  usual 
way  with  reference  to  the  posterior  side,  which  can  not  always  be  identified;  they 
are  posed  rather  with  reference  to  the  light  in  photographing. 
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Plate  1. 

Page. 
COMANTHOCRINUS  INDUNENSIS  (MUler  and  Guriey) 6 

Fig.  1.  Basal  view  of  a  typical  specimen,  showing  varying  forms  of  the  reduced 
and  modified  first  primibrach.  extra  plate  in  second  range  of  pos- 
terior interradiiis,  and  the  origin  of  the  fixed  pinnules  as  well  as 
position  of  the  sockets  where  they  become  free.     X3/2. 
Clark  County,  Indiana. 

2.  Profile  view  from  left  side  of  same  specimen;  showing  the  great  pre- 

ponderance of  the  tegmen  in  height,  the  bulging  on  the  anal  side, 
and  course  of  pinnule-ambulancra  of  the  fixed  pinnules,     X3/2. 

3.  Posterior  view  of  same;  showing  the  strong  median  row  of  large  plates 

leading  from  the  narrow  anal  plate  of  the  dorsal  cup  to  the  base  of  the 
sub-central  tube.  Openings  for  fixed  pinnules  are  seen  here  also. 
X3/2. 

4.  Interradius  of  another  specimen  from  the  same  locality,  showing  course 

of  pinnule-ambulacra,  now  represented  by  open  slits.     X3/2. 

5.  Posterior  view  of  larger  specimen  from  same  locality,  showing  the 

strong  anal  series  in  the  tegmen,  base  of  anal  tube,  and  the  asym- 
metrical bulging  of  the  tegmen  not  coinciding  with  the  median  row, 
but  following  the  course  of  the  gut.  The  specimen  is  much  silicified, 
and  the  apperance  of  numerous  small  plates  in  the  swollen  part  may 
be  in  part  misleading.     X3/2. 

6.  Dorsal  view  of  specimen  w^ith  arms,  from  Canandaigua  Lake,  New  York. 

It  shows  the  heavy,  uniserial  arms,  with  two  pinnule-sockets  to  the 
margin  of  each  brachial  beyond  the  fifth,  and  some  of  the  very 
slender  pinnules. 

Hamilton:  Louis\nlle  area,  and  New  York. 


COMANTHOCRINUS  PRISCUS,  new  species 


7.  Basal  view  of  a  free  dorsal  cup;  showing  the  broadly  concave  base, 

large  stem-lumen,  deeply  rounded  rays,  and  V-shaped  brachials, 
with  the  fixed  pinnules  leading  from  the  secundibrachs;  also  the 
reduced  first  primibrach,  and  left  posterior  position  of  small  basal. 
The  posterior  interradius  in  this  specimen  is  slightly  contractt^d  by 
pressure. 

8.  Interior  (ventral)   surface  of  same  specimen  (the  tegmen  wanting), 

drawn  with  anal  side  up  for  better  comparison  of  structures.  It 
shows  the  position  and  relation  of  the  fixed  pinnules,  and  the  exact 
plates  upon  which  they  originate  (not  all  visible  from  the  dorsal  side) ; 
and  the  intricate  complex  of  grooves  and  ridges  passing  from  plate  to 
plate,  marking  the  lodgment  of  ner^'e  cords. 

9.  Interior  view  of  another  specimen  showing  the  same  structures  as  the 

last  with  slight  difference  in  detail.     In  this  the  small  basal  except- 
tionally  is  in  the  left  anterior  position.     (See  also  text  figs.  1  and  2.) 
10.  Sketch  showing  position  of  pinnule  openings  and  course  of  ambulacra 
leading  to  them  as  seen  in  Marsipocrinus,  rei)resented  by  elongate 
slits  in  Comanthocrinvs  and  Dolatocrinus;  for  comparison  with  figure 
4.     From  author's  paper  on  Scyphocrinus,  p.  42. 
Onondaga:  Louisville,  Kentucky. 
60 


Digitized  by  VjOOQIC 


U.  S.   NATIONAL  MUSEUM 


BULLETIN    116      PL. 


10 


COMANTHOCRINUS   INDIANENSIS  AND  C.   PRICUS. 

FON    EXPLANATION    OP   PLATE   SEE    PAGE   60. 


Digitized  by  VjOOQIC 


U.   S.    NATIONAL   MUSEUM  BULLETIN    115      PL.   2 


Hadrocrinus  discus,  Himerocrinus  plenissimus.  Marsipocrinus  striatus.  and 

M.  tennesseensis. 
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Plate  2. 

Page. 
HADROCRINUS   DISCUS   Lyon 9 

Fig.  1.  Dorsal  view  of  a  specimon  obtained  since  Lyon's  time,  showinp  all 
characters  better  than  the  type,  namely,  the  shallow  base,  with 
minute  notches  at  the  corners  of  the  radials  indicating  the  remnants 
of  atrophied  basals;  radials  indented  by  the  large  stem-lumen,  and 
marked  by  striae  (not  clearly  reproduced  in  the  printed  figure)  of 
the  huge  column  facet  which  enveloped  them;  distribution  of  pits 
upon  the  calyx  plates;  and  the  beginnings  of  the  heavy,  biserial  arms. 
Slightly  under  natural  size.  (See  also  text  figs.  3  and  4.) 
Onondaga:  Louisville,  Kentucky. 

HIMEROCRINUS   PLEN1SSIMUS   (Lyon) 12 

2.  Unretouched  photograph  of  a  specimen  minus  the  basals;  to  show  the 
intense  sculpturing  by  grooves  and  ridges  which  obscures  the  suture 
lines, 

Onondaga:  I^ouisville,  Kentucky. 

MARSIPOCRINUS  STRIATUS  Wachamnth  and  Springer .i,24 

3/  Detail  of  part  of  tegmen  of  specimen  from  which  the  diagram,  figure  10, 
Plate  1,  was  made,  showing  the  ambulac  ra  and  the  pinnule  openings 
to  which  they  lead.     X2.     Silurian:  Tennessee. 

MARSIPOCRINUS   TENNESSEENSIS   Roemer 5,24 

4.  Detail  of  part  of  tegmen  with  the  pinnules  themselves  in  position,  both  * 
from  the  free  brachials  and  from  the  interrays,  corresponding  to  the 
opemnfi^s  in  Comanthocrinus  SLJid  Dolatocrin us.     X2.     Silurian:  Ten- 
nessee. 
(Both  the  last  from  the  author's  paper  on  Scyphocrinus,  Plate  9.) 
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Plate  3. 

Page. 
HIMEROCRINUS  PLENISSIMUS   (Lyon) 12 

Fig.  1.  Photographic  view,  but  little  retouched,  of  an  almost  complete  calyx, 
showing  the  contour  and  surface  sculpturing,  from  the  deep  basal 
cavity  (in  which  the  basals  are  present,  though  invisible  in  the 
shadow,  without  any  columnals  attached)  to  the  high  ridges  at  the 
margin  leading  directly  to  the  free  arms.  The  generic  diagram 
(text  fig.  5)  was  composed  chiefly  from  this  specimen,  confirmed  by 
several  others  as  to  some  details.  An  overlapping  transverse  fracture 
interrupts  the  normal  succession  of  plates  in  the  upper  part,  but 
their  arrangement  is  clear  in  the  right  lower  sector,  where  many  of 
the  plates  are  slightly  separated  and  the  suture  lines  well  marked. 
Here  may  be  seen  a  good  example  of  the  modified  axillary  primi- 
brach,  as  well  as  one  of  normal  size  and  form.  On  account  of  the 
intricate  sculpturing,  no  attempt  has  been  made  to  outline  the  plates 
in  the  upper  part  of  this  figure,  although  with  proper  lighting  they 
can  be  traced  upon  the  specimen  in  the  positions  shown  in  the 
diagram.  The  specimen  is  oriented  with  the  posterior  interradius 
at  the  lower  right,  the  small  basal,  here  obscured  by  the  shadow  at 
the  bottom  of  the  cavity,  being  plainly  visible  in  the  left  anterior 
position.  The  photograph  is  slightly  under  natural  size,  but  owing 
to  foreshortening  the  picture  appears  still  more  reduced.  Measuring 
from  base  to  margin,  and  allowing  for  the  overlapping  fracture,  the 
spread  of  calyx  is  at  least  15  cm.     (See  also  text  fig.  5.) 

2.  Photograph  of  dorsal  side  of  a  specimen  minus  base,  showing  a  style  of 

ornament  formed  chiefly  by  pits  instead  of  grooves.  Here  the  axil- 
lary primibrach  is  of  full  size  throughout.  The  second  inter- 
brachial  range  has  an  extra  plate  in  two  interrays,  so  the  anal  side 
can  not  certainly  be  identified. 

3.  Dorsal  (exterior)  view  of  detached  basals  of  a  similar  specimen,  with 
'  part  of  column  adhering  in  the  cavity,  and  radials  attached. 

4.  Ventral  (interior)  view  of  detached  base,  with  some  radials  attached, 

showing  division  of  the  basals,  their  deep  inward  projection,  and  the 
large  pentapetalous  axial  opening. 
Onondaga:  Louisville,  Kentucky. 
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HiMEROCAINUS   PLENISSIMUS 
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Digitized  by  VjOOQIC 


U.   S.   NATIONAL  MUSEUM  BULLETIN    116      PL.  4 


HiMEROCRINUS   PLENISSIMUS 
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Plate  4. 

Pope. 
HIMEKOCRINUS    PLENISSIMUS   (Lyon) 12 

Fig.  1 .  Photograph  of  specimen  with  arms  and  stem,  showing  some  of  the  small 
biserial  arms  to  part  of  their  length,  and  the  nodal  columnals  with 
numerous  coglike  processes,  and  thin  internodals  appearing  between 
them.  Surface  ornament  on  calyx  removed  by  erosion,  but  the 
pita  at  the  corners  of  the  plates,  and  the  lateral  ridges  along  the 
radial  series  toward  the  arm  bases,  are  conspicuous. 

2.  Dorsal  \'iew  of  a  specimen  with  plates  well  separated  at  the  sutures, 

ha^dng  the  modified  axillary  primibrach  in  both  three  and  four 
sided  forms. 

3.  Dorsal  view  of  basal  plates  T-ith  several  included  column  ossicles  adher- 

ing at  the  bottom  of  the  cavity,  from  which  they  have  been  detached 
as  in  figure  2,  this  being  the  condition  in  which  they  are  frequently 
found. 

4.  Dorsal  view  of  a  base  in  same  condition  as  the  preceding,  with  some 

radials  attached. 

Onondaga:  Louisville,  Kentucky. 
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Plate  5. 

Pa^e. 
TECHNOCRINUS   NUGARENSIS,  new  species 14 

Fio.  1,  2.  Basal  and  lateral  views  of  the  type;  remnants  of  spines  are  seen  in 
place,  and  sockets  of  others. 

Niagaran  (Bob  formation):  Hardin  County,  Tennessee. 

STEREOCRINUS  HELDERBERGENSIS,  new  species 15 

3,  4.  Basal  and  lateral  views  of  type. 

5.  Plates  of  another  specimen,  showing  striate  ornamentation. 

Helderbergian  (Linden  formation):   Benton  County,  Tennessee. 

DOLATOCRINUS  LACUS  Lyon 2S 

6.  A  typical  specimen,  with  characteristic  outline;  the  arms  are  free  on 

second  secundibrach. 

7.  A  larger  specimen,  with  greater  incorporation  of  brachials  and  more 

pinnule  openings. 

DOLATOCRINUS  PYRAMIDATUS,  new  species 29 

8.  9.  Lateral  and  basal  views  of  type,  showing  the  characteristic  contour, 

tapering  upward  from  broad  truncate  base  involving  most  of  first 
primibrach  and  part  of  interbrachial;  pinnule  openings  are  strong. 

10.  Basal  view  of  another  specimen  showing  traces  of  stellate  ornament, 

.  usually  removed  by  erosion. 

11.  The  broad,  truncate  base  of  a  larger  specimen. 

DOLATOCRINUS  ROTUNDUS,  new  species *   30 

12.  13.  Basal  and  lateral  views  of  type,  showing  the  rotund  contour,  with- 

out angles  or  surface  ornament. 

DOLATOCRINUS  MARSHI  Lyon 31 

14.  A  typical  specimen,  with  prominent  pinnule  openings. 

All  except  Nos.  1-5  from  the  Onondaga  of  the  Louisville  area. 
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DOLATOCRINUS   ORNATUS,    D.   ASPERATUS,   AND    D.,   SPECIES. 
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Plate  6. 

Page. 
DOLATOCRINUS  ORNATL'S  Meek 29 

Fig.  1.  Basal  view  of  the  type,  having  small  radial  ridge.    Columbia  Uni- 
versity, New  York. 

2.  Tegmen  of  another  specimen,  covered  with  small  tubercles. 

3.  Basal  view  of  larger  specimen,  without  any  radial  ridge. 

4.  Lateral  view  of  same,  showing  tubercles  on  tegmen,  and  projecting  lip 

at  the  edge. 

Onondaga:  Columbus,  Ohio. 

DOLATOCRINUS  ASPERATUS  MUIer  and  Garley 41 

5.  6,  7.  Basal,  lateral,  and  tegmenal  views  of  the  type,  showing  radial 

ridge  formed  of  connected  nodes.     University  of  Chicago,  No.  6071 . 

8.  A  larger  specimen,  with  large  disconnected  nodes  and  pitted  surface 

ornament. 

9.  Large  specimen  with  radial  ridge  not  well  defined ;  coarse  pustules  and 

small  nodes  more  or  less  radiately  arranged,  tending  to  form  geomet- 
rical figures. 

10.  Lai^e  specimen  with  narrow  radial  ridge  limited  to  primibrachs;  fine 

striae  forming  triangles. 

11.  Lateral  view  of  specimen  with  continuous  ridge  extending  to  arms; 

fine  striate  ornament.    Type  of  D.  marshi^  var.  hamiltonensisW&chs' 
mut  and  Springer. 

12.  Basal  view  of  similar  specimen,  showing  continuous  ridge. 

Among  these  six  specimens,  all  having  the  same  general  form  and 
proportions  and  10  arms,  are  four  different  kinds  of  radial  ridge,  and 
three  styles  of  surface  ornament. 
Hamilton:  Louisville  area. 

DOLATOCRINUS,  spedea 16 

13.  The  tegmen  of  one  of  the  few  known  specimens  having  parts  of  the 
arms  and  pinnules  attached;  it  is  imbedded,  and  the  dorsal  parts 
parts  can  not  be  seen. 

Hamilton:  Louisville  area. 
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Plate  7. 

Page. 
DOLATOCRINUS  GKANDIS  MOler  and  Guriey 32 

Figs.  1,  2,  3.  Basal,  lateral,  and  tegmenal  views  of  a  typical  specimen  with 
the  most  frequent  type  of  surface  ornament.  It  shows  the  large 
pentagonal  basal  funnel;  the  large  iBri  distally  angular  with  two 
large  fixed  pinnulars  leading  from  IIBr,  partly  resting  upon  it;  the 
position  and  succession  of  the  fixed  pinnules  leading  from  the  IIBr 
to  the  openings  at  the  margin  of  the  tegmen  between  the  arms;  also 
how  the  large  biserial  arm,  for  a  distance  of  two  or  more  biserial 
pairs  of  ossicles,  is  incorporated  in  the  calyx  wall. 

4.  Detail  of  an  interray  of  large  specimen  having  12  pinnule  openings; 

it  shows  how  the  openings  are  formed  where  the  sutures  leading 
from  the  tegmen  ambulacra  meet  the  grooves  at  the  distal  end  of 
the  fixed  pinnules.     X2. 

5.  Detail  of  another  specimen  showing  succession  of  IIBr,  and  two  biserial 

pairs  of  brachials,  and  the  course  of  the  fixed  pinnules  leading  from 
them. 

6.  A  fractured  cross  section  of  the  calyx,  showing  the  inverted  conical 

pit  half  the  depth  of  the  calyx,  involving  basals  and  radials. 

7.  Specimen  with  very  sharp  sculpturing,  coarse  wrinkles  and  an  obtuse 

median  ridge;  also  the  basal  pit  with  a  section  of  stem  in  position. 

8.  A  variant,  with  a  more  distinctly  striate  ornament;  it  has  in  three 

interrays  a  truncate  first  interbrachial  with  another  succeeding  it, 
followed  by  two  large  pinnulars  leading  from  IIBr,,  and  in  the  other 
two  the  two  large  pinnulars  resting  directly  on  iBr„  as  usual  in  the 
species. 

All  Onondaga:  Louisville  area. 
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DOLATOCRINUS  QRANDIS. 
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DOLATOCRINUS  SPINOSUS  AND   D.    INSUETUS. 
For  explanation  of  plate  see  paoe  67. 
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Plate  8. 

Page. 
DOLATOCRINUS  SPINOSUS  MUIer  and  Gariey 34 

Fig.  1.  A^specimen  below  average  size;  basal  view,  showing  strong  radial  ridge 
limited  to  radial  and  IBr,  and  rather  pitted  ornament. 

2.  Lateral  view  of  same,  showing  stout  spines  on  the  t^;men,  and  pinnule 

openings  between  arm  bases. 

3.  A  very  young  variant,  with  disproportionaliy  high  tegmen,  and  ridges 

extending  to  arms.     Probably  should  be  referred  to  D.  insuetus — 
fig.  8  below. 

4.  A  small  specimen  with  extremely  fine  striate  ornament,  and  very  high 

knifelike  ridges  on  radial  and  IBr. 

5.  An  average  specimen  with  typical  striate  ornament,  and  usual  shape 

of  large  iBr;  remains  of  high  radial  ridges  limited  to  IBr. 

6.  Another  specimen  with  variation  in  shape  of  the  large  iBr,  which  is 

nearly  acuminate  instead  of  broadly  truncate. 

7.  Tegmen  of  the  same,  showing  the  broken-off  bases  of  strong  spines,  the 

arrangement  of  plates,  and  position  of  pinnule  openings. 

OOLATOCRINUS  INSUETUS  Rowley 38 

8.  Basal  view  of  specimen  with  perfect  typical  ornament,  and  showing 

the  radial  ridges  extending  to  the  arms;  the  knifelike  projections  of 
the  ridge  are  broken  off. 

All  Onondaga:  Louisville  area. 
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Plate  9. 

Paec 
DOLATOCRINUS  MAJOR  Wachsmath  and  SpriBtfer      36 

Fig.  1.  A  maximum  specimen;    basal   \aew,   showing  basal  plates  nearly 
reeorbed  by  growth  of  axial  canal. 

2.  A  minimum  specimen,  with  basals  in  normal  condition;  nodes  on  IBr 

produced  into  spines. 

DOLATOCRINUS  MULTIBRACHUTUS  Rowley 38 

3.  A  flattened  specimen,  with  details  of  delicate  ornament  brought  out 

by  etching;  very  sharp  thin  ridges  follow  the  radial  series  from  base 
to  arms,  where  4  arm  openings  to  the  half  ray  are  seen,  indicating 
about  40  in  all;  inner  core  of  stem  attached,  on  which  the  peripheral 
flanges  of  the  nodals  are  mostly  broken  away. 

4.  Lateral  view  of  another  specimen,  showing  8  arms  to  the  ray. 

DOLATOCRINUS  GRANDIS  Mfller  and  Gnriey     17,32 

5.  Specimen  with  pitted  sculpturing,  figured  to  show  the  displaced  por- 

tions of  stem  seen  in  the  basal  pit,  in  which  the  flanged  nodals  with 
their  peripheral  cogs,  and  some  internodals,  are  well  exposed;  and 
also  the  very  large  size  of  the  axial  canal  proximal  to  the  calyx. 

All  Onondaga:  LouisWlle  area. 
DOLATOCRINUS.  speciea;  fragments  of  column     17,  IS 

6.  Transverse  view  of  stem  fragment  at  joint  face,  probably  from  toward 

the  distal  end,  showing  the  small  size  of  the  axial  canal  in  that  part 
compared  with  the  proximal  portion  shown  in  the  last  figure. 

7.  8.  Two  fragments  sho>*dng  the  great  size  sometimes  attained  by  the  fin- 

like cogs,  which  here  arch  over  10  or  12  internodals. 
9, 10, 11, 12, 13.  Various  fragments  showing  the  relation  of  the  nodal  and 
internodal  columnals,  in  different  stages  of  development. 
All  from  Louisville  area:  Probably  Hamilton. 
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Plate  10. 

Page. 
DOLATOCRINUS  SPINOSUS  MUler  and  Gnriey      17.34 

Fig.  1.  A  very  large  variant  of  this  species,  figured  to  show  the  peculiar  con- 
struction of  the  column,  with  nodale  separated,  and  interaodals  of 
less  diameter  appearing  between  them. 

DOLATOCRINUS  GRANDIS  MUler  and  Gnrley     17,32 

2.  Part  of  stem  attached  to  a  large  calyx,  with  nodal s  in  close  contact, 
and  cog-like  processes  forming  continuous  ridges. 

DOLATOCRINUS.  varkms  spedea      17,18 

3-7.  Stem  fragments  showing  different  stages  of  the  nodal  columnals, 
for  comparison  with  the  stems  shown  in  the  last  two  figures. 
Louisville  area:  Probably  Hamilton. 

DOLATOCRINUS  EXSTANS.  new  apedea      37 

8.  Basal  view  of  flattened  specimen,  showing  the  protuberant  base. 

9.  T^^men  of  another  specimen  showing  the  long  spines;   it  is  flattened 

and  has  on  the  opposite  side  the  same  kind  of  base  as  shown  in  figure  8. 
Figs.  1,  2,  8,  9,  from  the  Onondaga:  Louisville  area. 

DOLATOCRINUS  URATUS  HaU 41 

10.  11.  T^menal  and  basal  views  of  two  characteristic  specimens  from 

the  Hamilton  of  western  New  York. 
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Plate  11. 

Page. 
DOLATOCRINUS  BULBACEUS  MUler  and  Gnrley      42 

Fig.  1.  Basal  view  of  type.    University  of  Chicago  Coll.,  No.  6083. 

2.  Typ*e  of  D.  aspratilis  Miller  and  Gurley.    University  of  Chicago  Coll.,    ^ 

No.  6112. 

3.  Lateral  view  of  another  specimen,  showing  typical  form  and  ornament, 

and  pinnule  openings  close  to  edge  of  arm  bases. 


DOLATOCRINUS  ARGUTUS  Mfller  and  Guriey 


4,  6.  Basal  and  lateral  views  of  type.    University  of  Chicago  Coll.,  No. 
6079. 


DOLATOCRINUS  STELLIFER  Mfller  and  Guriey 


6.  Basal  view  of  the  type.    University  of  Chicago  Coll.,  No.  6088. 

7.  The  type  of  D.  neglectus  Miller  and  Gurley,  showing  typical  surface 

ornament,  and  basal  pit  with  pentagonal  rim.    University  of  Chicago 
Coll.,  No.  6091. 

8.  Lateral  view  of  same,  showing  decanter  shape. 

DOLATOCRINUS  TRUDACTYLUS  Barris      46 

9.  10.  Basal  and  lateral  views  of  two  typical  specimens  from  Alpena, 

Michigan. 

DOLATOCRINUS  AMPLUS  MUler  and  Gnriey 47 

11.  Basal  view  of  the  type,  with  center  broken;  has  20  arms.  University 

of  Chicago  Coll.,  No.  6097. 

12.  Lateral  view  of  same,  showing  characteristic  tumid  plates,  and  promi- 

nent pinnule  openings. 

13.  14.  The  type  of  D.  vasculum  Miller  and  Gurley;    basal  and  lateral 

views;  18  arms.    University  of  Chicago  Coll.,  No.  6096. 

15.  The  type  of  D.  peculiaris  Miller  and  Gurley,  with  17  arms.    University 

of  Chicago  Coll.,  No.  6085. 

16.  The  type  of  D.  lyoni  Wachsmuth  and  Springer,  with  15  arms. 

17.  Detail  of  interray  of  same,  showing  pinnule  openings  and  slits  leading 

to  them. 

Hamilton:  All  except  figures  9  and  10  from  the  Louisville  area 
in  Clark  County,  Indiana. 
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DOLATOCRINUS  COSTATUS,    D.   ASTERIAS,    D.    INCISUS,   AND   D.  AMPLUS. 
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Plate  12. 

Page. 
DOLATOCRINUS  COSTATUS  Wood 48 

Figs.  1,  2.  Basal  and  lateral  views  of  a  rather  small  specimen  showing  the 
tumid,  wrinkled  cup  plates,  smooth  t^men,  and  prominent 
pinnule  openings. 

3.  A  very  large  specimen,  with  extremely  rugose  plates  in  basal  portion, 

not  well  shown  in  the  figtu-e. 

DOLATOCRINUS  ASTERUS  Wood     48 

4,  5.  Basal  and  lateral  views  of  medium  sized  specimen. 
6.  7.  Variants  above  the  usual  size. 

DOLATOCRINUS  INCISUS,  new  species     49 

8,  9,  10.  Basal,  lateral,  and  tegmenal  views  of  a  maximum   specimen, 
•  showing  the  sharply  incised  striate  or  wrinkled  ornament, 

rugose  tegmen,  basal  pit  with  pentagonal  rim,  and  20  aims. 
11,  12.  Basal  and  tegmenal  views  of  a  smaller  specimen   with   coarser 
striae. 

13.  Another  specimen  with  simpler  lines  of  ornament. 

DOLATOCRINUS  AMPLUS  Miller  and  Gorley 47 

14.  Specimen  from  Loidsville,  with  nodose  plates  and  prominent  pinnule 

openings,  for  comparison  with  costatus. 

15.  Base  of  another  specimen,  with  sculpturing  of  plates  very  distinct. 

All  Hamilton,   and  from  Alpena,  Michigan,  except  figs.  14 
and  15. 
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Plate  13. 

Page. 
DOLATOCRINUS  VENUSTUS  MlUer  and  Gttriey     50 

Fios.  1,  2,  3.  Basal,  lateral,  and  tegmenal  views  of  the  type.    University  of 
Chicago  Coll.,  No.  6094. 
4.. A  specimen  from  Alpena,  Michigan,  with  more  strictly  striate  orna- 
ment. 

5.  The  type  of  D.  aureattis  Miller  and  Gurley,  with  ornament  of  more 

isolated  pustules.    University  of  Chicago  Coll.,  No.  6082. 

DOLATOCRINUS  BELLARUGOSUS  MUler  and  Guriey 50 

6,  7.  The  type;  basal  and  tegmenal  views.    University  of  Chicago  Coll., 

No.  6087. 
8,  9,  10.  The  type  of  D.  coelatus  Miller  and  Gurley.    University  of  Chi- 
cago Coll.,  No.  6093. 

DOLATOCRINUS  EXORNATUS  MlUer  and  Guriey     ^1 

11,  12.  Basal  and  lateral  views  of  one  of  several  specimens  of  the  type  of 
D.  dispar  Miller  and  Gurley,  having  usually  18  to  20  arms,  and 
of  uniformly  small  size;  the  type  of  exornatiLS  is  lost. 

DOLATOCRINUS  LINEOLATUS  MUler  and  Gnriey 55 

13, 14,  15.  The  type;  basal,  lateral,  and  tegmenal  \dews.    University  of 

Chicago  Coll.,  No.  6080. 
16, 17.  Basal  and  tegmenal  \'iew8  of  the  type  of  D.  ciMula  Miller  and 

Gurley.  .  University  of  Chicago  Coll.,  No.  6098. 
18.  The  type  of  D.  eicosidactylus  Wachsmuth  and  Springer. 

All  Hamilton,  and  all  except  figure  4  from  the  Louis\'ille  area. 
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Plate  14. 

Page. 
DOLATOCRNUS   CORPOROSUS  MOler  and  Gnriey     54 

Figs.  1,  2.  Basal  and   tegmenal  views  of   the  type.    University  of  Chicago 
Coll.,  No.  6106. 

DOLATOCRINUS  INDUNENSIS  MiUer  and  Gorley      54 

3,  4.  The  type;  basal  and  lateral  views.    University  of  Chicago  Coll., 
No.  6099. 

5.  6.  The  type  of  D.  preciosus  Miller  and  Gurley.    University  of  Chicago 
Coll.,  No.  6072. 

DOLATOCRINUS  GREENEI  MUler  and  Gorier     

7,  8.  9.  Basal,  lateral,  and  toj^menal  views  of  the  type.    University  of 
Chicago  Coll.,  No.  6095. 

DOLATOCRINUS  LINEOLATUS  MiUer  and  Gorley 55 

10.  11.  The  type  of  D.  sacculus  Miller  and  Gnriey.    University  of  Chi- 
cago Coll.,  No.  6078. 
All  Hamilton:  Louisville  area. 
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Plate  15. 

Page. 
DOLATOCRINUS  BELLULUS  Mfller  and  Gurley      5<^ 

Fios.  1,  2,  3.  Basal,  lateral,  and   tegmenal  views  of  a  typical   specimen  so 
labeled  by  Mr.  Miller.    University  of  Chicago  Coll.   The  type 
is  lost. 
4,  5,  6.  Similar  views  of  type  of  D.  basilicus  Miller  and  Giirley.    Uni- 
versity of  Chicago  Coll.,  No.  6090. 

DOLATOCRINUS  LINEOLATUS  MUler  and  Goriey 55 

7.  The  type  of  D.  salebroaus  Miller  and  Gurley.    University  of  Chicago 

Coll.,  No.  6103. 

DOLATOCRINUS  VENUSTUS  MUler  and  Goriey     50 

8.  The  type  of  D.  arrosus  Miller  and  Gurley.    University  of  Chicago 

Coll.,  No.  6105. 

DOLATOCRINUS  NODOSUS  Mfller  and  Gnriey 56 

9.  10, 11.  Basal,  lateral,  and  tegmenal  views  of  the  type.    University 

of  Chicago  Coll.,  No.  6081. 

DOLATOCRINUS  FUNGIFERUS  Rowley     57 

12,  13.  A  specimen  showing  the  mushroom-shaped  spines;  lateral  and 
tegmenal  views. 
All  Hamilton:  liouisville  area. 
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PX.ATB  16. 
DOLATOCRINV8  COBPOR08TO  BilDcr  and  Owlcy     M 

Fio.  1.  A  flattened  specimeii  of  maTimnTn  aixe;  omamentation  somewhat  finer 
than  in  the  type. 
2.  A  10-anned  variant;  being  a  typical  example  of  the  bunifonn  calyx 
characteriBtic  of  the  magnifiau  group,  and  of  the  pustuloee  style  of 
omam<9nt  of  this  species,  but  having  only  10  anns. 

DOLATOCBINUS  GBEENEI  BilDcr  and  Gwtey     U 

8.  A  good- example  of  the  fine  striate  ornament  attributed  to  this  species; 
owing  to  some  distortion  the  true  contour  of  the  calyx  does  not  appear 
in  this  view. 

DOLATOCBINCS  BBIXCLU8  Miller  and  Owlcy      M 

4.  A  typical  example  of  this  species,  with  the  strong  nodose  omamenta- 

tion. 

5.  A  10-anned  variant;  similar  to  the  last  in  all  essential  characters,  but 

having  10  arms,  and  being  abnormal  in  the  base. 

6.  Basal  view  of  same  specimen,  having  a  hexagonal  base  with  a  sixth 

plate  in  line  mth  the  radials,  like  the  anal  plate  of  the  Actino- 
crinidae. 

7.  A  young  specimen,  for  comparison  with  the  next  figure. 

DOLATOCBINUS  LINEOLATU8  M lilflr  and  Gwiay      U 

8.  A  young  specimen,  showing  greater  relative  height  of  calyx. 

DOLATOCBINtrS,  apedM     M 

9.  An  imperfect  specimen,  having  an  extreme  development  of  the  central 

nodes. 

All  Hamilton:  Louisville  area. 
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ADVERTISEMENT. 

The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  BvMetins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  ox  two  volimies  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects,  as  soon  as  printed. 
The  dates  of  publication  are  recorded  in  the  tables  of  contents  of  the 
volumes. 

The  Bulletins,  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of  large 
zoological  groups  and  other  general  systematic  treatises  (occasion- 
ally in  several  volumes),  faunal  works,  reports  of  expeditions,  and 
catalogues  of  type-specimens,  special  collections,  etc.  The  majcwity 
of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted  in  a 
few  instances  in  which  large  plates  were  regarded  as  indispensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contribu- 
turns  from  the  National  Herbarium,  has  been  published  as  bulletins. 

The  present  work  forms  No.  116,  of  the  Bulletin  series. 

William  deC.  Ravenel, 
Administrative  Assistant  to  the  Secretary, 
in  charge  ofihe  United  States  National  Museum, 

Washington,  D.  C,  November  IB,  1920. 
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THE    DIPTEROUS   GENUS    DOLICHOPUS   LATREILLE    IN 

NORTH  AMERICA. 


Bt  M.  C.  Van  Ddzbe,  F.  R.  Ck>LE,  and  J.  M.  Au>iuch. 


introdCction. 

By  J.  M.  ALDRICH. 

The  dipterous  family  Dolichopodidae  offers  such  a  storehouse  of 
material  bearing  upon  the  Darw'inian  theory  of  sexual  selection  that 
its  many  beautiful  and  easily  classified  species  ought  to  be  much  more 
widely  known  among  those  who  give  attention  to  the  larger  biological 
problems.  In  the  present  paper  a  large  number  of  secondary  sexual 
characters  are  figured,  not  only  as  aids  to  identification,  but  to  give 
some  idea  of  the  wealth  of  beautiful  structures  which  have  been 
developed  in  the  males  of  this  genus.  The  species  are  so  abundant 
and  accessible  everywhere  in  the  United  States  and  Canada,  as  well 
as  Europe,  that  their  peculiar  mating  habits  ought  to  be  recorded  for 
many,  instead  of  the  five  which  are  given  a  few  paragraphs  farther  on. 

The  family  is  readily  distinguished  by  a  few  characters.  Its 
members  have  antennae  with  three  simple  joints  and  an  arista;  the 
tarsi  with  empodia  not  pulvilliform;  palpi  with  only  one  joint;  basal 
cells  of  wing  very  small,  the  second  confluent  with  the  discal,  anterior 
cross-vein  close  to  base  of  wing.  The  species  almost  imiversally 
have  bright  metallic  green  and  blue  colors. 

Among  the  genera  of  this  family  are  two  which  are  strikingly  rich 
in  species — PsUojmSj  with  a  widely  divergent  fork  on  the  third  vein, 
which  is  widespread  in  the  tropics  everywhere,  and  occurs  also  in 
temperate  zones;  and  Dolichopus,  recognized  by  ha^ng  several  spines 
on  the  upper  side  of  the  hind  basitarsi,  which  has  a  circumpolar 
distribution  in  the  northern  hemisphere,  extending  southward  pretty 
well  across  the  north  temperate  zone. 

The  presence  of  the  spines  just  mentioned  on  the  upper  side  of  the 
hind  basitarsi  is  a  suflScient  diagnostic  character  to  separate  the  genus 
Dolichopus  from  all  others  known  in  North  America;  it  would  serve 
equally  well  throughout  the  species  of  the  rest  of  the  world  by  adding 
that  the  arista  is  never  plumose.  The  Ethiopian  and  oriental  Rhago- 
neurus  Loew  (lAchvxirdiia  Enderlein,  1912)  has  a  plumose  arista  and 
a  single  spine  on  the  hind  basitarsus. 
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The  first  antennal  joint  is  hairy  above;  the  vertex  not  much  hol- 
lowed, never  obliterated  by  the  approximation  of  the  eyes;  thorax 
slightly  compressed,  rather  high  in  front,  with  short,  rounded  scutel- 
lum;  a})domen  also  somewhat  compressed,  the  male  hypopygium 
long,  bent  forward  under  the  venter.  Hind  eross-vein  about  in  the 
middle  of  the  wing  field  (disr^arding  the  narrow  basal  portion); 
fourth  vein  rather  strongly  bicurved  beyond  it,  rarely  with  one  or 
both  of  the  curves  extending  into  a  short  stump,  ending  in  or  more 
often  well  before  the  apex.  The  accompanying  figure  (fig.  1)  shows 
well  the  general  characters. 

For  purposes  of  classification  the  characters  fall  very  readily  into 
two  groups,  those  which  occur  only  in  the  male  and  those  which 
occur  in  both  sexes.  Of  the  former  there  are  very  many,  and  in 
general  they  are  easy  to  see  and  very  striking;  hetice  the  males  are 
much  easier  to  identify  than  the  females.  Characters  available  for 
both  sexes  are  color  of  legs  and  antennae;  color  of  the  infra-orbital 
cilia — a  row  of  erect  small  hairs  behind  the  eye,  the  upper  ones  of 
which  are  always  black;  color  of  the  cilia  of  the  calypters — delicate 
outstanding  hairs  on  the  little  padlike  organ  just  below  and  behind 
the  wing;  usually  the  venation;  and  some  others. 

Male  characters  occur  in  many  places;  the  antennae  may  be  elon- 
gated or  swollen,  the  arista  may  have  the  appearance  of  a  spearhead 
at  apex,  the  face  may  be  bright  silvery  or  pure  brown  in  its  pollen, 
and  elongated  below;  the  front  tarsi  may  be  long  or  short  in  various 
joints,  and  often  are  compressed  and  enlarged  on  the  apical  one,  two, 
or  three  joints,  which  may  be  white,  black,  or  silvery;  the  front 
empodia  may  be  plumelike;  the  middle  tarsi  or  even  the  hind  ones 
may  be  ornamented  instead  of  the  front  ones;  the  tibiae  sometimes 
partake  of  the  ornamentation  of  their  tarsi;  the  hind  femora  may 
bear  long  cilia  below,  light  or  dark;  the  costa  may  be  variously 
thickened;  the  apical  half  of  the  wing  may  contain  a  distinct  black 
spot  or  a  dark  shade;  and  the  posterior  margin  of  the  wing  toward  the 
base  is  often  excised,  emarginate  or  lobed.  There  are  a  few  other 
characters  of  this  class.  The  lamellae  of  the  hypopygium  have 
numerous  peculiaf  modifications. 

Most  of  these  characters  are  distinctly  of  the  nature  of  male  orna- 
ments. In  several  cases  the  male  has  been  observed  to  display  them 
before  the  female  very  assiduously.  In  the  American  Naturalist,* 
I  described  the  behavior  of  Dolichopus  tenuipes  Aldrich  (it  was  then 
an  imdescribed  species)  and  of  D.  crenatus  Osten  Sacken.  I  quote 
these  observations  in  order  to  bring  together  all  the  information  that 
I  have  relating  to  these  habits  in  the  genus: 

[Dolichoptu  tenuipes  Aldrich]  has  the  fore  tarai  in  the  male  exceedingly  elongated 
and  Blender,  with  the  last  joint  in  the  shape  of  a  comparatively  large,  oval  black  disk 
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[fig.  207a,  thifl  article]  ♦  ♦  ♦  I  observed  in  September  the  maneuvers  of  the  male 
in  courting  the  female.  He  would  place  himself  directly  in  front  of  her,  at  a  distance 
of  about  half  an  inch,  with  his  face  toward  her.  He  would  then  rapidly  vibrate  his 
wings,  holding  them  hmzontally  at  right  angles  to  the  body;  and  at  the  same  time 
would  give  these  fore  feet  an  up  and  down  motion,  raising  them  simultaneously  to 
the  level  of  the  head  and  bring  them  down  with  a  slight  force  upon  the  ground,  the 
movement  recurring  in  a  measured  way  in  about  half  a  second.  This  he  would  con. 
tinue  for  about  10  seconds;  then,  rising  on  the  wing,  he  would  swiftly  make  a  small 
semicircle  in  the  air  and  attempt  to  alight  upon  the  female.  In  the  large  number  of 
that  I  observed,  he  was  always  unsuccessful,  the  female  hastily  moving  away 


Fia.  1.— DOLICHOPUS  BOLSTCIU,  NBW  spiass. 

a  few  inches,  when  the  male  would  usually  alight  before  her  and  repeat  the  move- 
ments.   ♦    ♦    ♦    I  saw  the  same  maneuver  repeated  hundreds  of  times.    ♦    *    ♦ 

Ib  company  with  the  species  just  mentioned  occurred  considerable  numbers  of 
*  *  *  cremUtu  O.  S.  These  were  engaged  in  a  similar  occupation.  The  male  of 
this  species  has  only  plain  tarei,  but  differs  from  the  female  in  having  the  antennal 
joints  longer,  the  first  two  with  coarse  black  hair,  and  the  arista  of  the  third  joint 
heavily  covered  with  a  black  pubescence  [fig.  159a,  this  article];  the  face  is  also  longer, 
the  wings  broader,  and  the  cilia  of  the  calypters,  instead  of  being  coarse  and  chiefly 
hlack,  are  fine  and  white.  The  male  hovers  in  the  air  before  the  female  at  a  distance 
of  one  <x  two  inches,  occasionally  making  a  slight  darting  motion  towards  her.  In  this 
position  the  peculiarities  of  his  face  and  antennae  are  shown  to  the  best  advantage. 

In  the  Zoologischer  Anzeiger  for  April,  1889,  Friedrich  Dahl  has 
described  the  actions  of  Dolichopnis  plumipeit  Scopoli,  as  he  observed 
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them  in  Germany.    The  species  is  common  also  in  tbe  United  States. 
I  translate  as  follows: 

The  male  of  the  fly  possesses  on  the  first  tarsal  joint  a  beautiful,  r^:ular  fringe  [the 
fringe  is  on  middle  tibia  and  tarsus,  our  fig.  128a— J.  M.  A.],  the  purpose  of  whidi  is 
not  immediately  perceptible.  *  ♦  *  I  have  now  observed  the  pairing  of  these 
insects,  and  am  convinced  that  the  structure  serves  as  an  actual  ornament  to  the 
male.  *  ♦  ♦  The  male  came  flying  up,  and  hovered  for  a  time  so  close  over  the 
quietly  resting  female  that  the  fringed  tarsi  hung  down  immediately  before  her  eyes. 

I  can  add  similar  observations  on  two  more  species,  not  hitherto 
published. 

Dolichopus  aldrichii  Wheeler  is  a  species  quite  common  on  wet 
earth  at  edge  of  water  at  Moscow,  Idaho.  The  male  has  plain  front 
tarsi,  but  the  middle  ones  (fig.  lS2a)  are  elongated  and  thickened 
and  very  black.  The  male  takes  up  a  position  on  the  earth  in  front 
of  the  female  and  facing  her,  an  inch  or  so  away.  He  then  vibrates 
his  wings,  holding  them  at  right  angles  to  the  body,  and  at  the  same 
time  elevates  the  long  middle  legs,  holding  them  also  horizontally  at 
right  angles  to  the  body,  and  describes  a  small  circle  with  them,  both 
together,  very  like  the  setting  up  drill  of  military  cadets. 

Dolichopus  longimanua  Loew  is  a  species  with  much  elongated  front 
tarsi  (fig.  138a,  last  four  joints),  the  last  joint  being  black  and  en- 
larged. I  observed  the  courtship  on  the  trunks  of  trees  at  Simpson 
Park,  Big  Stone  City,  South  Dakota,  in  1896,  and  although  I  have 
no  notes  I  believe  I  can  record  the  facts  even  yet.  The  male  ap- 
proaches the  female  directly  from  behind  (below,  as  on  vertical  sur- 
faces they  always  face  upward) ;  he  walks  on  the  tips  of  his  toes  with 
his  front  feet,  assuming  in  consequence  a  reared-up  attitude.  As  he 
comes  to  the  female  he  advances  his  front  tarsi  on  each  side  of  her 
imtil  their  tips  are  even  with  her  head,  which  is  about  as  far  as  they 
can  be  extended.  Then  he  deliberately  raises  the  tarsi  imtil  the 
enlarged  apical  joint  touches  on  each  side  the  eye  of  the  female,  con- 
tinuing the  movement  upward.  But  just  as  his  tarsi  touch  her 
eyes,  he  advances  his  hypopygiimi  and  attempts  to  grasp  the  tip  of 
her  abdomen.  She  immediately  dodges  away,  and  the  performance 
is  repeated. 

In  the  five  species  reported,  it  will  be  noted  that  the  movements 
are  quite  different  for  each.  There  is  no  doubt  whatever  that  many 
other  species  can  very  easily  be  observed  in  their  characteristic 
behavior. 

The  larval  habits  are  very  slightly  known  for  the  entire  family, 
and  especially  for  tRis  genus,  a  surprising  fact  when  the  abimdance 
of  adults  is  considered.  Hart  *  describes  three  imdetermined  larvae, 
which  Malloch,*  refers  to  Dolichopus,  giving  a  figure  of  one  of  them.* 
One  was  taken  boring  in  decaying  and  watersoaked  stems  of  rushes, 


« Bull.  111.  State  Lab.  N.  H.,  vol.  4, 1896.  p.  268.        » Idem.,  vol.  12, 1917,  p.  406.  «  PI.  57,  flg.  3. 
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floating  in  water  near  Havana,  Illinois;  the  second  was  taken  with 
dip  net  and  sieve  from  mud  at  bottom  of  the  Illinois  River  at  Havana; 
the  third  from  earth  in  bottom  land  in  the  same  vicinity.  From 
the  great  abimdance  of  adults  at  edge  of  water  on  mud  in  Idaho,  I 
had  long  supposed  that  the  larvae  must  breed  in  rich,  wet  earth;  if 
there  had  been  any  truly  aquatic  forms  there  I  must  have  seen  them. 

The  larvae  are  maggot-like,  with  eleven  segments  behind  the  poorly 
developed  head,  of  which  five  or  six  bear  fleshy  protuberances  for 
locomotion  on  the  imder  side,  provided  with  hooks,  but  imperfectly 
paired,  end  of  abdomen  with  two  upper  and  two  lower  lobes,  the 
small  posterior  spiracles  on  the  upper;  anterior  pair  of  spiracles  very 
minute.  The  head  is  of  peculiar  reduced  structure,  with  vertical 
hooks  inside  an  open  chitinous  frame.  The  classical  description  is 
of  DolichoTpus  ungulatus  (as  aeTieus)  by  Brauer.*  This  larva  was 
found  in  decomposing  wood  inside  a  hollow  tree. 

The  adults,  as  already  remarked,  are  most  abimdant  at  the  edge  of 
water  on  mud;  some  species,  however,  are  regularly  found  on  foliage 
in  half-shady  places.  Few  are  ever  foimd  in  dry  localities.  They 
are  very  local,  and  even  those  species  which  have  been  collected  in  a 
dozen  States  are  only  to  be  foimd  in  just  the  right  situation  with 
regard  to  sunlight,  moistiu'e,  and  vegetation;  a  few  feet  away  the 
search  may  be  vain. 

The  species  are  most  nimierous  in  decidedly  cold  regions,  either  far 
north  or  in  high  altitudes  southward.  Two  species  are  recorded  from 
Mexico,  myosota  from  Northern  Sonora  and  hifractus  from  Mexico 
City,  the  latter  being  so  far  the  extreme  southern  record  for  the  genus 
(old  South  American  and  Mexican  references  always  tmming  out  to 
belong  to  species  of  other  genera).  A  few  species  have  been  found 
in  the  northern  (palaearctic)  edge  of  Africa,  probably  none  south  of 
the  thirtieth  parallel,  the  latitude  of  New  Orleans. 

The  Catalogue  of  Palaearctic  Diptera,  1903,  lists  119  species  in  the 
Old  World,  almost  all  from  Europe.  Siberia  has  hardly  been  touched 
yet,  but  is  undoubtedly  very  rich  in  this  genus.  The  present  paper 
recognizes  no  fewer  than  219  species  and  varieties  from  North  Amer- 
ica— a  total  of  nearly  338  species  and  varieties  thus  far  known  (only 
a  few  forms  are  regarded  as  varieties). 

It  might  be  doubted  whether  such  a  vast  number  could  properly 
be  classified  as  belonging  to  the  same  genus.  The  fact  is  that  every 
attempt  at  a  division  has  been  completely  imsuccessful.  Loew  sepa- 
rated Hygrocdeuihus  on  the  length  of  the  face,  which  turns  out  to  be 
a  male  character  occurring  in  some  species  otherwise  quite  fai*  apart; 
although  Lundbeck  retained  this  in  his  monograph  he  admitted  that 
it  has  slight  value.     Bigot  proposed  SpathicJiird  for  the  species  with 

» Denkschr.  Kais.  Akad.  Wiss.,  Vienna,  voL  47, 1882,  pp.  29, 30,  44,  pi.  4,  figs.  72-75. 
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notably  enlarged  fore  or  middle  tarsi,  but  the  enlargement,  besides 
being  purely  a  male  character,  is  of  every  degree  down  to  nothing, 
and  in  several  cases  two  species  can  be  selected  which  diflfer  only  in 
very  minute  characters  or  none,  except  that  the  male  of  one  has  en- 
larged fore  tarsi  and  the  other  has  them  plain.  Rondani  proposed 
Ragheneura  for  a  species  with  the  bend  of  fourth  vein  angulated,  a 
very  unstable  character.  Frey  in  a  paper  on  the  European  species 
cited  below  proposes  to  divide  the  genus  into  four  subgenera,  as 
follows: 

All  femora  yellow: 

Infraorbital  cilia  black  Dolichoptis  e.  8tr. 

Infraorbital  dJia  whitiah  Eudolickopus  Frey. 
Femora  more  or  less  black: 

Infraorbital  cilia  whitish  Letuxxiolichopus  Frey. 

Infraorbital  cilia  black  Melanodolichopus  Frey. 

He  offers  these  divisions  for  convenience  in  grouping  the  numerous 
species,  conceding  that  the  characters  used  have  slight  morpho- 
logical value.  For  our  fauna,  however,  the  division  on  the  color  of 
the  femora  is  worthless,  as  we  have  several  types  of  partial  infusca- 
tion  of  these  members;  the  tips  of  the  hind  femora  may  be  infuscated, 
the  bases  of  the  front  ones  only,  etc.  We  have  also  several  species 
(crenatuSy  etc.)  in  which  the  infraorbital  cilia  are  pale  in  the  males, 
but  black  in  the  females.  While  these  characters  are  used*  in  our 
tables,  they  are  not  generic  in  any  degree.  In  fact,  the  more  species 
we  kno\^  the  more  homogeneous  this  remarkable  group  appears.  The 
specific  characters  are  beautifully  distinct  in  most  cases,  but  mostly 
sexual.  This  species  are  very  easy  to  identify  from  males  and  no 
advantage  could  result  from  drawing  lines  where  nature  apparently 
has  drawn  none. 

The  present  paper  is  the  consummation  of  work  in  which  I  have 
been  interested  for  30  years.  During  the  winter  of  1889-90,  when  a 
student  in  Professor  Cook's  laboratory  in  the  Michigan  Agricultural 
College,  I  decided  to  tal^e  up  the  Diptera  as  a  specialty.  As  a  begin- 
ning I  tried  my  hand  with  the  old  Smithsonian  monographs  of  Loew 
and  Osten  Sacken,  and  found  that  I  got  along  best  with  the  one  on  the 
Dolichopodiae,  by  the  aid  of  which  I  could  determine  a  fair  number 
of  species,  especially  in  Dolich'pus,  This  roused  my  interest  in  the 
group,  and  I  began  to  collect  in  it  actively;  so  that,  when  I  went  to 
Kansas  to  study  in  January,  1893, 1  took  along  a  considerable  named 
collection  and  some  undescribed  species  in  this  genus.  Combining 
this  with  the  University  of  Kansas  collection,  I  prepared  a  revision 
which  included  22  new  species.  In  the  autumn  of  1893  I  went  to 
Idaho,  and  during  my  residence  there  of  20  years  I  had  opportunities 
to  collect  these  beautiful  insects  in  many  parts  of  the  West.  Thus 
I  accumulated  so  many  species  that  another  revision  became  desir- 
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able;  but  the  undertaking  had  grown  so  large  that  I  could  not  find 
time  to  write  the  descriptions,  nor  could  I  make  the  drawings  so  neces- 
sary to  illustrate  the  many  interesting  sexual  characters  involved. 
At  length  I  hit  upon  the  idea  of  a  joint  paper,  Mr.  Van  Duzee  to 
prepare  the  text  except  the  introduction,  and  Mr.  Cole  the  figures. 
Both  of  these  colleagues,  so  admirably  qualified  for  the  respective 
parts,  responded  enthusiastically,  and  I  turned  over  my  whole  col- 
lection, amounting  to  139  species,  to  them.  Mr.  Van  Duzee,  more- 
over, had  collected  in  the  family  very  energetically  about  Buffalo, 
New  York,  and  during  a  trip  to  the  Pacific  coast.  By  further  active 
collecting,  by  obtaining  material  from  collectors  and  by  visiting  the 
large  museums,  he  succeeded  in  adding  more  than  50  per  cent  to  the 
collection  that  he  received  from  me.  Mr.  Cole  also  obtained  new 
western  material. 

Both  the  present  work  and  my  revision  of  1898  are  built  upon  the 
foundation  of  Loew's  monograph  of  1864.  A  considerable  list  of 
early  descriptions  which  Loew  discussed  at  length  and  was  unable  to 
identify,  the  types  being  either  destroyed  or  in  European  museums, 
are  not  herein  mentioned  at  all;  they  will  be  foimd  in  Loew,  and  in 
my  Catalogue  of  North  American  Diptera  of  1905.  Loew's  types  are 
in  the  Museum  of  Comparative  Zoology,  Cambridge,  Massachusetts; 
they  were  examined  by  me  in  1901,  and  in  recent  years  by  Mr.  Van 
Duzee.  Both  of  us  also  studied  the  types  in  the  American  Museum 
of  Natural  History,  New  York  City, 

As  far  as  possible  the  type  of  each  new  species  has  been  placed  in 
the  United  States  National  Museum,  while  there  are  comparatively 
few  of  the  previously  known  species  not  found  here;  making  in  all 
almost  200  species  represented.  Acknowledgment  is  due  to  many 
collectors  for  their  donations  of  type  material,  but  especially  to  Mr. 
Van  Duzee  himself. 

The  technical  history  of  the  genus  will  be  found  in  the  following 
bibliography: 
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BIBLIOGRAPHY  OF  GENUS  DOLICHOPUS  LATREILLE. 

1796.  Latreille,  Precis  des  Caract.  G^n.,  p.  159  (without  spedee.) 

1802.  Latreille,  Hist.  nat.  des  Crust,  et  Ins.,  voL  3,  p.  439  (includes  Muaoa  ungtdata 

linnaeus  and  Musca  nobUiUUa  Linnaeus). 

1803.  Meigen.  Illiger's  Mag.,  voL  2,  p.  272,  (Satyraf  with  one  species,  Musca  ungu" 

lata  Linnaeus). 

1804.  Latreille,  Hist.  nat.  des  Crust,  et  Ins.,  vol.  14,  p.  333  (includes  only  Musca 

ungulata  Linnaeus). 
1810.    Latr^e,  Consid.  g^n^rales,  p.  443  (mentions  Musca  unguUUa  Lmnaeuaastype 
of  genus). 

1823.  Fallen,  Dolichopodes,  p.  7  (wide  sense,  many  species). 

1824.  Meigen,  Syst.  Beschr.,  vol.  4,  p.  74  (wide  sense). 

1842.  Staeger,  Krdyer  natiu-h.,  Tidsskrift.,  44  pp.  (monograph  of  Danish  species,  a 

4-page  addition  the  next  year). 

1843.  Zetterstedt,  Dipt.  Scand.,  vol.  2,  p.  493  (wide  sense,  extensive  analysiB  of 

species). 
1856.  Rondani,  Prod.  Dipt.  Ital.,  vol.  1,  p.  144  {RagheMUTa^  type  Doliehopus  grisexp- 
ennis  Stannius). 

1861.  Loew,  Neue  Beitr.,  vol.  8,  pp.  1,  5  (limits  on  the  character  of  bristles  on  hind 

basitarsus,  and  separates  Hygrocdeuthus^  new  genus  (type  loHpeSy  new 
species)  from  this). 

1862.  Schiner,  Fauna  Austr.,  Diptera,  vol.  1  (as  preceding). 
1864.    Loew,  Mon.  N.  A.  Dipt.,  vol.  2,  pp.  17, 29  (same). 

1893.    Aldrich,  Eans.  Univ.  Quart.,  vol.  2,  pp.  1  and  23  {Doliehopus  and  Hygro- 

ceUuihus) 
1897.    Wheeler,  Proc.  Cal."  Acad.  Sci.,  ser.  3,  vol.  2,  p.  2  (analysis  of  Hygroceleuihus). 
1900.    Melander  and  Brues,  Biological  Bill.,  vol.  1,  p.  124  (regard  Hygroceleuthus  as 

a  subgenus). 
1905.    Aldrich,  Catalogue  of  N.  A.  Dipt.,  p.  298  (makes  it  a  synonym). 
1908.    Aldrich,  in  Williston,  Manual  of  N.  A.  Dipt.,  p.  232  (in  table). 
1912.    Lundbeclr,  Dipt.  Danica,  vol.  4,  pp.  51,  57  (HygroceleiUhus  and  Doliehopus, 

beautifully  monographed  for  Denmark). 
1915.    Frey,  Acta  pro  Fn.  et  Fl.  Fennica,  vol.  40,  No.  5,  p.  10  (subgenera). 

CoquUlett,  Type-species  N.  A.  Diptera,  1910,  p.  535,  adopts  the  assertion  of  Hendel, 
Verb.  Zool.-Bot.  Ges.  Wien,  1908,  p.  57,  and  includes  as  a  synonym  Iphis,  Meigen, 
Nouv.  Class.,  1800,  p.  27.  A^e  from  any  other  objections  to  the  availability  of  this 
name,  it  applies  distinctly  to  species  having  an  apical  arista  and  hence  can  not  be  the 
same  as  Doliehopus.    In  any  event  it  would  not  disturb  nomenclature  here. 

While  the  present  paper  was  in  press,  the  writer  received,  on  August 
30,  1920,  a  new  monograph  of  the  Dolichopodidae  of  the  palaearctic 
region  (Europe,  Siberia,  etc.),  by  the  well-known  dipterist  Mr. 
Theodor  Becker,  of  Liegnitz,  Prussia.  This  Ls  published  in  three 
parts  in  the  Nova  Acta,  Abhandlungen  der  Leopoldinisch-Caroli- 
nischen  Deutschen  Akademie  der  Naturforscher,  as  follows:  Band 
102,  No.  2,  1917;  Band  103,  No.  3,  1918;  and  Band  104,  No.  2,  1918. 
The  genus  Doliehopus  is  treated  in  the  first  part,  pp.  126-180,  and 
127  species  are  recognized,  of  which  3  are  placed  in  the  subgenus 
HydroceleuthtLS. 
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CLASSinCATION. 


By  M.  C.  VAN  DUZEE. 


TABLE  OF  THE  NORTH  AMERICAN  SPECIES  OF  DOLICHOPUS. 

MALBS  (for  femalee,  see  p.  26). 

Division  into  Groups. 

A*.  Femora  largely  black,  at  least  one  psAr  mainly  black. 
B^.  Infra-orbital  cilia  black. 

C*.  Cilia  of  calypters  pale Group  A, 

C.  Cilia  of  calypters  black Group  B, 

B^.  Infra-orbital  dlia  pale. 

C*.  Middle  tibiae  black Group  C. 

C.  Middle  tibiae  yellow Group  D. 

A'.  Femora  yellow,  at  most  the  tips  of  the  hind  ones  black. 

B*.  Infra-orbital  dlia  black Group  E, 

B'.  Infra-orbital  dlia  i)ale. 

C*.  Cilia  of  the  calypters  pale Group  F, 

C^.  Cilia  of  the  calypters  black. 

D^  Hind  tibae  distinctly  black  at  tip * Group  G. 

jy.  Hind  tibiae  not  or  but  slightly  infuscated  at  tip. 

E*.  Hind  tarsi  wholly  black Group  H. 

E*.  Hind  tarsi  distinctly  yellow  at  base Group  L 

Group  A. 

Hind  tibiae  yellow,  with  sharply  defined  black  tip;  costa  without  distinct  enlarge- 
ment at  tip  of  first  vein. ., No.  58,  laticomis  Loew. 

Hind  tibiae  largely  infuscated,  the  black  not  sharply  defined;  costa  with  a  small  but 
distinct  enlargement  at  tip  of%rst  vein No.  59,  nodipennis^  new  species. 

Group  B. 

1.  Anterior  basitarsi  with  a  row  of  «rect  brisUes  below  (Indiana). 

No.  49,  retinens,  new  species. 

Anterior  tarsi  without  such  bristles 2. 

-2.  Middle  femora  at  least  half  yellow,  or  yellowish 3. 

None  of  the  femora  with  more  than  apical  third  yellow 12. 

3.  Middle  femora  black  at  base,  gradually  becoming  yellow,  but  largely  black- 

iA;  lamellae  small  and  infuscated 4. 

Middle  femora  wholly  yellow,  or  with  the  black  more  distinctly  limited 5. 

4.  Third  and  fourth  veins  of  the  wing  quite  close  together  at  their  tips,  ap- 

proaching each  other  beyond  the  bend  in  fourth  (Wisconsin). 

No.  57,  umbrosus,  new  species. 
Third  and  fourth  veins  well  separated  at  their  tips,  nearly  parallel  beyond 

the  bend  (New  York) No.  55,  aduUuSy  new  species. 
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5.  Hind  femora  yellow  except  donal  and  part  of  ventral  edge  (Idaho). 

No.  63,  opportunus,  new  specieB. 
Hind  femora  black,  the  tip  may  be  yellow 6. 

6.  Fore femoramo6tlyyellow(£.  States;  Canada)... No.  %1 ,  fiaviUuxrtus,  new  species. 
Fore  femora  largely  black,  at  least  black  at  base  for  nearly  half  their  length . .     7. 

7.  Fourth  joint  of  middle  tani  distinctly  compressed  (New  York;  lUinois). 

No.  54,  remta,  new  species. 
All  tarei  plain 8. 

8.  Hind  tibiae  wholly  black  (New  Jersey) No.  26,  (femtMtu,  new  species. 

Hind  tibiae  with  basal  portion  yellow 9. 

9.  Middle  femora  distinctly  blackened  at  base 11. 

Middle  femora  not,  or  but  slightly  infuscated  at  base. 10. 

10.  Face  ochraceous  (Greenland ;  Labrador) No.  52,  groenlandieus  Zetterstedt. 

Face  silvery  (Wisconsin;  New  York) No.  53,  incongruu$  Wheeler. 

11.  Middle  and  hind  femora  each  with  two  preapical  bristles;  third  antennal  joint 

about  one  and  a  half  times  as  long  as  wide  (Idaho). 

No.  38,  bisetostiBy  new  species. 
Middle  and  hind  femora  each  with  one  preapical  bristle;  third  antennal  joint  two 
or  thiee  times  as  long  as  wide  (New  York;  Massacl^usetts). 

No.  55,  aduUus,  new  series. 

12.  Anterior  tibiae  black  or  blackish 13. 

Anterior  tibiae  yellow  or  yellowish  brown 20. 

13.  Last  joint  of  fore  tarsi  compressed * 14. 

Fore  tarsi  plain 16. 

14.  Fifth  joint  of  fore  tarsi  obcordate,  second  and  third  joints  usually  yellowish 

(Colorado;  New  Mexico) No.  19,  manicida,  new  species. 

Fore  tarsi  wholly  black,  fifth  joint  not  notched  at  tip 15. 

15.  First  antennal  joint  yellow  below;  fifth  joint  of  fore  tarsi  cut  off  rather  straight 

at  tip  (California) No.  21,  acrioola,  new  species. 

Antennae  wholly  black;  fifth  joint  of  fore  tarsi  extended  a  little  at  upper  edge 
(California) No.  20,  corax  Osten  Sacken. 

16.  Middle  basitarsi  wholly  black 18. 

Middle  basitarsi  mostly  white 17. 

17.  Wings  with  a  conspicuous  blackish  spot  near  the  tip  (Washington). 

No.  23,  argentipes,  new  species. 
Wings  without  any  trace  of  such  a  spot  (Alaska;  Labrador;  North  Europe). 

No.  22,  stenhammari  Zetterstedt. 

18.  Hind  femora  ciliated  on  lower  inner  edge  (California;  Oregon), 

No.  17,  paluiter  Melander  and  Brues. 
Hind  femora  without  cilia 19. 

19.  Lamellae  of  the  hypopygium  blackish  (Colorado) .  .No.  3,  barbaricuBf  new  species 
Lamellae  whitish  with  a  black  border  (Washington;  British  Columbia). 

No.  2,  montioolat  new  species. 

20.  Hind  tibiae  distinctly  yellow  for  more  than  one-third  their  length,  at  least  on 

one  side 21. 

Hind  tibiae  infuscated,  at  most  a  little  yellow  at  base 27. 

21.  Third  antennal  joint  about  three  times  as  long  as  wide;  arista  subapical;  lamellae 

of  hypopygium  blackish  (Illinois) No.  39,  intentus  Melander  and  Bruee. 

Third  ante^inal  joint  not  over  one  and  a  half  times  as  long  as  wide;  arista  dorsal; 
lamellae  whitish 22. 

22.  Costa  with  a  long,  tapering  enlargement  at  tip  of  first  vein  (Eastern  States). 

No.  29,  gratug  Loew. 
Costa  without  an  enlargement  at  tip  of  first  vein 23. 

23.  Hind  femora  ciliated  below 24. 

Hind  femora  without  cilia 26. 


Digitized  by  VjOOQIC 


THE  DIPTEROUS  GENUS  DOLICHOPUS  IN  NORTH  AMERICA.        11 

24.  Cilia  of  hind  femora  as  long  as  the  width  of  the  femora  (Labrador). 

No.  43,  packardii  new  species. 
Cilia  of  hind  femora  not  much  over  half  as  long  as  the  width  of  the  femora. . .  25. 

25.  Lamellae  of  hypopygium  with  a  large,  almost  angulated,  upward  projection  at 

apex  (New  York) No.  41,  (Mgualu,  new  species. 

Lamellae  somewhat  triangular,   with  a  very  small  projection  above  at  apex 
(Louisiana;  Indiana) No.  46,  alacer,  new  species. 

26.  Head  without  any  yellow  bristles  below  near  the  proboscis;  wings  with  a  brown 

cloud  (Nevada) No.  36,  nubiftTy  new  species. 

Head  with  two  or  three  yellow  bristles  below  near  the  proboscis;  wings  without 
a  brown  cloud(New  York) No.  41,  aequalisy  new  species. 

27.  Lamellae  of  the  hypopygium  small,  wholly  black  (Idaho). 

No.  25,  heatuBy  new  species. 
Lamellae  of  normal  size,  not  wholly  black 28. 

28.  Wings  grayish  hyaline  (Eastern  States) No.  30,  ctdearalvs  Aldrich . 

Wings  more  or  lees  clouded  with  brown 29. 

29.  Wings  uniformly  infuscated  (New  Jersey;  Mary  land)..  No.  32,  jo^Tiaonu  Aldrich. 
Wings  with  a  liurge  conspicuous  cloud  beyoncl  the  middle  (Colorado). 

No.  47,  partUua  Melander  and  Brues. 

Group  C. 

1.  Cilia  of  the  calypters  pale 2. 

Cilia  of  the  calypters  black 6. 

2.  Costa  considerably  enlarged  before  the  tip  of  first  vein  (Montana). 

No.  7,  viridis,  new  species. 
Coeta  not  or  but  little  enlarged  at  tip  of  first  vein 3. 

3.  Hypopygial  lamellae  blackish  (Colorado;  Idaho;  Washington;  Nevada). 

No.  9,  nigricauday  new  species. 
Hypopygial  lamellae  whitish  with  a  black  border 4. 

4.  All  joints  of  middle  tarsi  slightly  compressed  (Idaho;  Nevada;  Utah;  California). 

No.  6,  squamotuSf  new  species. 
All  joints  of  middle  tarsi  normal 5. 

5.  Liunellae  of  the  hypopygium  somewhat  quadrangular  in  outline  (Colorado). 

No.  15,  enigma  Melander  and  Brues. 
Lamellae  somewhat  triangular  in  outline  (California) .  .Nb.  bj/omioinis,  new  species. 

6.  Fifth  joint  of  fore  tarsi  enlarged;  second  and  third  joints  yellowish;  hind  femora 

ciliated  (Hudson  Bay  Territory) No.  18,  teirieus  Loew. 

Fifth  joint  of  fore  tarsi  plain 7. 

7.  Hind  femora  ciliated  on  lower  inner  edge ^ 8. 

Hind  femora  without  cilia  on^the  lower  edge 12. 

8.  Hypop3rgial  lamellae  blackish  (Eastern  States) .No.  14,  determs  Loew. 

Hypop3rgial  lamellae  whitish  with  a  black  border 9. 

9.  Fore  tarsi  over  one  and  one-half  times  as  long  as  their  tibiae  (Kansas). 

No.  13,  hansenn$  Aldrich. 

Fore  tarsi  not  over  one  and  one-fourth  times  as  long  as  their  tibiae .*....  10. 

10.  Middle  and  hind  femora  each  with  two  preapical  bristles,  placed  one  before 
the  other;  face  brownish  (Colorado;  Idaho;  Nevada). 

No.  16,  adaequatus,  new  species. 

Middle  and  hind  femora  each  with  only  one  preapical  bristle 11. 

U.  Face  rather  wide;  coeta  with  a  small  knotlike  enlargement  at  tip  of  first  vein 

(Colorado) No.  15,  enigrna  Melander  and  Brues. 

Face  narrow;  costa  without  any  enlargement  at  the  tip  of  first  vein  (western). 

No.  11,  myoiota  Osten  Sacken. 
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12.  Hind  badtaRd  with  ten  or  twelve  large  bristles  (California;  Colorado). 

No.  12  multisetosuSf  new  species. 
Hind  basitarsi  with  only  two  to  six  large  bristles 13. 

13.  Hypopygial  lamellae  brown  or  brownish 14. 

Hypopygial  lamellae  white  with  a  black  border , 15. 

14.  Face  narrow,  silvery  white  (Illinois) No.  1,  calainus  Melander  and  Brues. 

Face  very  wide,  whitish;  hypopygium  and  their  lamellae  rather  small  (Idaho). 

No.  4,  sordidatuSf  new  species. 

15.  Lamellae  of  the  hypopygium  acutely  pointed  at  tip  (Eastern  States). 

No.  24,  aeuminatus  Loew. 
Lamellae  not  acutely  pointed  at  tip 16. 

16.  Hypopygial  lamellae  large,  rather  subquadrate  in  outline  (Colorado). 

No.  15,  enigma  Melander  and  Brues. 
Hypopygial  lamellae  shaped  otherwise 17. 

1 7 .  Lam  el  lae  of  the  hypopygium  oval 19. 

Hypopygial  lamellae  somwehat  triangular  in  outline 18. 

18.  Lamellae  small  and  cut  off  rather  straight  at  apex;  fore  tarsi  wholly  black 

(western) ^ No.  11,  myoBota  Osten  Sacken. 

Lamellae  of  moderate  size,  more  rounded  at  apex 20. 

19.  Hypopygial  lamellae  not  at  all  jagged  at  apex  (California). 

No.  5,/or?wo«M,  new  species. 
Lamellae  jagged  on  apical  margin 20. 

20.  Fore  tarsi  scarcely  as  long  as  their  tibae,  slightly  yellow  at  base;  second,  third, 

and  fourth  jdints  of  nearly  equal  length  (New  York;  Wisconsin;  Idaho). 

No.  10,  ovatus  Loew. 
Fore  tarsi  a  Uttle  longer  than  their  tibae,  wholly  black;  second  joint  longer  than 
third,  and  more  than  twice  as  long  as  fourth  (Idaho). 

No.  8,  nigrimanuiy  new  species. 

Group  D. 

1.  Costa  greatly  enlarged  before  the  tip  of  first  vein;  middle  tarsi  very  long  and 

slender,  each  joint  distinctly  enlarged  at  tip;  &K:e  reaching  below  the  eyes 

(Nevada;  Utah) No.  33,  appendiculatuSf  new  species. 

Not  with  the  above  combination  of  characters 2. 

2.  CiHa  of  the  calypters  pale 3. 

Cilia  of  the  calypters  black 10. 

3.  Wings  marked  with  black  or  brownish 4. 

Wings  grayish  hyaline,  or  only  slightly  clouded  along  the  front 5 

4.  Wings  clouded  with  brown  in  front  and  along  the  veins;  last  three  joints  of 

hind  tarsi  fringed  above  (Puget  Soimd;  N.  Europe).  .No.  50,  remipa  Wahlberg. 
Apex  of  the  wing  with  a  conspicuous  black  or  brown  spot  (Eastern  States). 

No.  48,  HiifeT  Loew. 

5.  Front  covered  with  white  pollen,  which,  viewed  in  certain  directions,  con- 

ceals the  ground  color  (Massachusetts).  .No.  28,  agroryymuB  Melander  and  Brues. 
Fronl  metallic,  more  or  less  shining 6. 

6 .  First  antennal  joint  unusually  long  and  rather  slender  (Alaska) . 

No.  64,  humiliSy  new  species. 
First  ftntennal  joint  normal 7. 

7.  Hind  tibiae  distinctly  thickened,  mostly  black 8. 

Hind  tibiae  rather  slender,  yellow  with  black  tips 9. 

8.  Middle  and  hind  femora  black  at  base,  mostly  yellow,  the  latter  without 

ciUa  below,  but  with  a  fringe  of  long  hairs  on  upp«r  iimer  edge  (Wadiington; 
California) No.  56,  caZ\/bmicii»,  new  species. 
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All  femora  black,  slightly  yellowish  at  extreme  base  and  tip;  posterior  pair 
ciliated  below  with  long  white  hairs,  without  long  hairs  above  (Washington). 

No.  31,  meUmderi,  new  species. 
9.  Fore  tarsi  normal;  third  antennal  joint  nearly  three  times  as  long  as  wide; 

arista  vary  short,  subapical  (Indiana) No.  40,  angtuticomUf  new  species. 

Fore  tarsi  with  its  joints  narrowed  at  base;  third  antennal  joint  rather  small, 
normal  (Washington) No.  42,  litoralUy  new  species. 

10.  Middle  femora  mostly  yellow 11. 

Middle  femora  largely  or  wholly  black 17 . 

1 1 .  Hind  femora  black 12 . 

Hind  femora  mostly  yellow 13. 

12.  Last  two  joints  of  middle  tarsi  compressed  and  fringed  (Alaska;  Idaho;  New 

Mexico;  Utah) No.  66,  varipes  Coquillett. 

All  tarsi  pUin  (Idaho) No.  51,  sedulusy  new  species. 

13.  Hind  femora  wholly  yeUow  (Colorado;  Idaho;  Nevada;  Utah). 

No.  62,  amnicola  Melander  and  Brues. 

Hind  femora  black  at  tip,  at  least  above;  middle  ones  with  a  black  streak 

above  or  below 14. 

14.  Hind  femora  black  above  on  whole  upper  edge 15. 

Hind  femora  black  at  tip  (Labrador) No.  61,  bryanti,  new  species. 

15.  Costa  with  a  knotlike  enlargement  at  tip  of  first  vein  (Alaska). 

No.  60,  soliduSf  new  species. 
Coeta  not  or  scarcely  at  all  enlarged  at  tip  of  first  vein 16. 

16.  Hypopygium  small,  its  lamellae  yellowish;  posterior  femora  without  dlia  below 

(New  Hampshire) No.  65,  brevicauda,  new  species. 

Hypopygium  normal  in  size,  its  lamellae  whitish;  hind  femora  with  a  few  white 
hairs  below  near  the  tip  (New  Hampshire;  Colorado;  Alaska) 

No.  44,  xanthocTiemua  Loew. 

17.  Middle  femora  infuscated  at  base,  gradually  becoming   yellow   toward  their 

apex 18. 

Middle  femora  black,  sometimes  yeUow  at  tip 22. 

18.  First  antennal  joint  long  and  slender  (Alaska) No.  64,  humilxs,  new  species. 

Firat  antennal  joint  short  as  usual 19 . 

19.  Hypopygium  short,  its  lamellae  yellowish  (New  Hampshire) 

No.  65,  hrevicauda^  new  species. 
Hypopygium  of  normal  size,  its  lamellae  whitish 20. 

20.  Hind  femora  ciliated  below  near  the  tip  with  a  few  white  hairs 21. 

Hind  femora  without  dlia  below  (Idaho) No.  51,  sedulusj  new  spedes. 

21.  Cilia  of  the  calypters  black  (New  Hamp^iire;  Colorado;  Alaska). 

No.  44,  xanthocnemxUy  new  species. 
Cilia  of  the  calypters  yellowish  (Washington) No.  42,  litoralis,  new  species. 

22.  Hind  femora  ciliated  with  long  hairs  below 23. 

Hind  femora  without  cUia  below,  or  with  the  dlia  very  short 28. 

23.  Hind  femora  ciliated  with  long  black  hairs 24. 

Hind  femora  ciliated  with  pale  hairs 25. 

24.  Wings  with  a  conspicuous  brown  doud  in  front,  opposite  the  cross  vein  (Colorado.) 

No.  47,  partitus  Melander  and  Brues. 
Wings  without  a  brown  doud  (eastern) No.  45,   albiciliattis  Loew. 

25.  Hind  tibiae  swollen,  subfusiform,  mostly  black  (South  Dakota;  Colorado; 

Idaho;  Wyoming) No.  27,  conspicuusy  new  species. 

Hind  tibiae  slightly  enlarged  at  tip,  yellow  with  sharply  defined  black  tips. .   26. 

26.  Hind  femora  ciliated  with  a  few  long  white  hairs  below;  fore  tarsi  plain;  costa 

with  a  small  knot-like  enlargement  at  tip  of  first  vein   (New  Hampshire; 

Colorado;  Alaska) No.  44,  xanthocnemtLSj  new  spedes. 

Hind  femora  with  short  dlia  below 27 . 

187329—21 2 
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27.  Hind  tibiae  yellow  with  black  tips  (New  York). .  .No.  41,  aequalis,  new  species. 
Hind  tibiae  mostly  black  (New  Yook) No.  261,  humesl,  new  species. 

28.  Distance  between  the  third  and  fourth  veins  at  tips  only  a  little  more  than  half 

as  great  as  at  the  bend  in  the  last  section  of  fourth  vein  (Oregon;  Washington) 

No.  35,  convergens  Aldrich. 

The  third  and  fourth  veins  approach  each  other  but  little  beyond  the  bend  of 

fourth  vein 29 . 

29.  Hypopygial  lamellae  with  very  dense  black   hair  on  apical  portion  (Eastern 

Canada;  North  Dakota) No.  37,  barbicav4a,  new  species. 

Lamellae  with  only  the  usual  fringe  of  bristles  and  hairs 30. 

30.  Costa  distinctly  enlarged  at  tip  of  first  vein,  gradually  tapering  to  its  tip  (Sas- 

katchewan)  No.  34,  JunumUj  new  species. 

Costa  with  a  very  small  knotlike  enlai^gement  at  tip  of  first  vein  (New  York). 

No.  261,  burruH,  new  species. 
Costa  not  distinctly  enlarged  at  tip  of  first  vein;  only  one  or  two  of  the  lower 
orbital  dlia  yellow;  fore  tarsi  slightly  compressed  at  tip  (New  York). 

No.  41,  aequalis,  new  species. 
Group  E, 

1.  Arista  ending  in  a  lamella  (New  Hampehire) No.  88,  dorycerus  Loew. 

Arista  plain 2. 

2.  Anterior  tarsi  plain 3 

Fore  tarsi  ornamented 7. 

3.  Anterior  tibiae  with  a  fringe  of  very  long  black  hair  on  the  front  surface  (Nevada). 

No.  84,  barbipeSt  new  species. 
Anterior  tibiae  without  such  hair 4. 

4.  Wings  with  a  conspicuous  brown  doud  on  costal  margin  near  the  apex  Maasa- 

(chusetta) No.  87,  omatipennisj  new  species. 

Wings  with  a  brown  do  ud 5 . 

5.  First  two  joints  of  the  antennae  yellow  below,  the  first  large  (Vancouver  Island; 

Puget  Sound) No.  161,  bruen,  new  name. 

Antennae  wholly  black,  first  joint  small  as  usual 6. 

6.  Middle  and  hind  femora  ciliated  below  (Wisconmn;  Europe) 

No.  83,  ungulatus  Linnaeus. 
Femora  without  cilia  below  (Alaska,  Europe) No.  68,  rupestris  Hall. 

7.  Hind  femora  without  cilia  below  (Northwest  Territory) . .  No.  86,  dayayops  Malloch. 
Hind  femora  with  dlia  below 8. 

8.  CiUa  of  hind  femora  yellow;  fifth  joint  of  fore  tarsi  much  longer  than  fourth 

(Hudson  Bay  Territory ;  Eiuope) .  • No.  85,  hrempennis  Meigen. 

Cilia  of  hind  femora  black;  fourth  and  fifth  joints  of  fore  tarsi  nearly  equal  in 
length  (Eastern  States) No.  82,  pathycnemus  Loew. 

Group  F. 

1.  Arista  enlarged  at  tip  (Labrador) No.  116,  pUatus,  new  spedes. 

Arista  plain 2. 

2.  Antennae  black,  the  first  and  second  joints  may  be  yellow  below 3. 

First  antennal  joint  wholly  yellow 3L 

3.  Fore  coxae  blackened  at  base  for  more  than  half  their  length,  at  least  on  outer 

surface 4. 

Fore  coxae  yellow,  sometimes  with  a  black  or  green  stripe  or  spot  on  outer 
surface '. 5. 

4.  Hind  femora  blackened  at  tip;  fore  tarsi  plain  (Puget  Sound). 

No.  69,/t««tt«,  new  spedes. 
Hind  femora  wholly  yellow;  fore  tarsi  ornamented  (widespread). 

No.  138,  longimanv^  Loew 
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5.  Hind  tibiae  blackened  at  tip 6. 

Hind  tibiae  wholly  yellow  or  only  slightly  infuBcated  at  tip 15. 

6.  Last  joint  of  fore  tarsi  more  or  lees  comiM-eesed 7. 

Jjast  joint  of  fore  tarsi  plain 9. 

7.  First  four  joints  of  fore  tarsi  plain,  fifth  a  very  little  compressed  (R^iina;  Canada.) 

No.  94,  canadensis,  new  species. 
Fourth  and  fifth  joints  of  fore  tarsi  distinctly  compressed 8. 

8.  Hind  femora  with  long  yellow  cilia  below  (Alaska;  Europe). 

No.  119,  plumit arsis  Fallen. 
Hind  femora  without  cilia  (Eastern  States) No.  115,  albicoxa  Aldrich. 

9.  Hind  femora  ciliated  with  long  yellow  hairs  below 10. 

Hind  femora  without  cilia  below 11. 

10.  Costa  with  a  small  knot-like  enlaigment  at  junction  of  first  vein  (Ontario). 

No.  104,  flavieUiatus,  new  species. 

Costa  a  littie  enlarged  at  junction  of  first  vein,  gradually  tapering  to  its  tip  (Maine ; 

New  York;  Labrador) No.  107,  ««rrafti*,  iiew  species. 

11.  Last  foiu:  joints  of  fore  tarsi  of  nearly  equal  length,  each  a  littie  narrowed  at  base 

(widespread) No.  92,  indigena,  new  species. 

Second  joint  of  fore  tarsi  distinctiy  longer  than  third;  last  four  joints  cylindrical, 
not  narrowed  at  base 12, 

12.  Third  antennal  joint  long,  acutely  pointed,  arista  nearly  apical;  hypopygial 

lamellae  large  (Massachusetts) No.  95,  acutus,  new  species. 

Third  antennal  joint  obtusely  pointed  or  rounded  at  tip,  arista  inserted 
near  the  middle  of  the  third  joint;  lamellae  of  moderate  size,  not  large 13. 

13.  Hind  femora  with  a  lower  row  of  littie  black  hairs  on  inner  side,  so  that  when 

seen  from  below  there  are  two  rows  of  littie  black  liairs  with  a  glabrous  space 

between  them  on  lower  edge  (eastern) No.  91,  bremmonus  Loew. 

Hind  femora  with  the  low«r  row  of  littie  hairs  on  inner  surface  yellow  anA 
very  delicate 14. 

14.  Fifth  joint  of  fore  tarsi  yellowish;  the  yellow  hairs  on  lower  inner  edge  of 

hind  femora  nearly  one  fifth  as  long  as  the  width  of  the  femora;  costa  with- 
out an  enlargement  at  tip  of  first  vein;  third  antennal  joint  twice  as  long 

as  wide No.  89,  socius  Loew. 

Fifth  joint  of  fore  tarsi  black,  not  at  all  paler  than  those  preceding  it;  hairs  on 
lower  inner  edge  of  hind  femora  very  short;  third  antennal  jmnt  one  and  a 
fourth  times  as  long  as  wide;  costa  with  a  small  but  distinct  knot-like  en- 
largement at  tip  of  first  vein  (eastern). No.  90,  sociuSy  var.  gladius,  new  variety. 

15.  Hind  tarsi  entirely  black  or  very  nearly  so 16. 

Hind  tarsi  yellow  at  base / 23. 

16.  Hind  femora  without  cilia  below 17 . 

Hind  femora  ciliated  on  lower  inner  edge 18. 

17.  Fore  tarsi  twice  as  long  as  their  tibiae,  with  last  joint  much  compressed  (Hudson 

Bay  Territory) No.  143,  nucftis  Loew. 

Fore  tarsi  one  and  one-fourth  timesj  as  long  as  their  tibiae,  their  last  joint 
only  slightly  widened  (Regina;  Canada) No.  94,  canadensis,  new  species. 

18.  None  of  the  joints  of  fore  tarsi  compressed,  but  the  last  four  joints  narrowed 

at  base  (Maine;  New  York;  Labrador) No.  107,  senatus,  new  species. 

Last  joint  of  fore  tand  much  compressed,  lamelliform 19. 

19.  Enlaiged  last  joint  of  fore  tarsi^  with  a  white  reflection  on  the  outside  (east- 

em)  No.  188,  palaestricus  Loew. 

The  same  without  a  white  reflection 20. 

20.  Fore  tarsi  twice  as  long  as  their  tibiae 21. 

Fore  tarsi  one  and  a  half  times  as  long  as  their  tibiae 22. 
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21.  Antennae  wholly  black;  cilia  of  hind  femora  rather  Bcattering,  extending  nearly 

their  whole  length  (Hudson  Bay  Territory) No.  139,  aubcUiatui  Loew. 

First  antennal  joint  reddish  or  yellowish  below;  cilia  of  hind  femora  dense  and 
confined  to  a  short  space  on  lower  inner  edge  (Colorado). 

No.  140,  amplipennis,  new  species. 

22.  Costa  with  a  small  knot-like  enlargement  at  tip  of  first  vein  (eastern). 

No.  142,  splendidulta  Loew. 
Costa  with  an  elongated  enlargement  at  tip  of  first  vein  (Eastern  States). 

No.  141,  splendiduM  Loew. 

23.  Fore  tarsi  with  the  fifth  joint  compressed 24. 

Fore  tarsi  plain 29. 

24.  Fore  tarsi  dark  yellow  with  fifth  joint  only  a  little  compressed  (Newfound- 

land)  No.  183,  hohteri,  new  spedee. 

Fourth  and  fifth  joints  of  fore  tarsi  much  compressed,  fourth  white,  fifth 
black 25. 

25.  Fourth  joint  of  fore  tarsi  distinctly  less  than  half  as  long  as  fifth;  hind  tibiae 

considerably  thickened  in  the  middle  (Eastern  States). No.  189,  batUltferljQew, 

Fourth  joint  of  fore  tarsi  three  fourths  or  more  than  three  fourths  as  long  as 

fifth 26. 

26.  Third  joint  of  fore  tarsi  a  little  compressed,  white;  hind  tibiae  but  little 

thickened  (eastern) No.  187,  dakotenm  Aldrich. 

Third  joint  of  fore  tarsi  normal  or  very  nearly  so,  yellow 27. 

27.  Hind  femora  not  ciliated  (eastern) No.  184,  lonna  Loew. 

Hind  femora  ciliated  on  lower  inn^r  edge 28. 

28.  Third  and  fourth  joints  of  fore  taisi  of  equal  length,  fifth  a  little  shorter,  sometimes 

the  last  three  joints  are  of  nearly  equal  length  (Eastern  States). 

No.  185,  eudactyltu  Loew. 
Third  and  fifth  joints  of  equal  length,  fourth  a  little  shorter  (Indiana;  Ontario). 

No.  186,  versiUxiaf  new  species. 

29.  Second  abdominal  segment  with  a  tuft  of  long  yellow  haiis  on  each  side  and  a 

smaller  and  shorter  one  on  each  side  of  third  segment  (California;  Utah;  New 

Mexico) No.  158,  afflictus  Osten  Sacken 

Abdomen  without  such  hair 30. 

30.  First  antennal  joint  long  and  thick,  densely  hairy  on  the  outer  side  (Western 

States) .No.  159,  ereruUus  Osten  Sacken. 

First  antennal  joint  normal;  enlargement  of  the  costa  at  tip  of  first  vein  as  long 
as  the  cross-vein  (Idaho;  California:  Oregon). No.  163,  idahoemis,  new  species). 

31.  Last  joint  of  fore  tarsi  compressed  (Illinois;  New  Yoric;  Wisconsin). 

No.  190.  iener  Loew. 
Fore  tarsi  plain 32. 

32.  Hind  femora  without  cilia  below  (Colorado) No.  178,  celeripeSt  new  species. 

^ind  fem<H»  ciliated  on  lower  inner  edge 38. 

33.  The  longest  hairs  that  form  the  cilia  on  the  hind  femora  not  more  then  three-fourths 

as  long  as  the  width  of  the  femora;  hind  basitarsi  mostly  yellow  (Virginia). 

No.  136,  (freeneif  new  species. 

The  longest  cilia  on  hind  femora  fully  as  long  or  longer  than  the  width  of  the 

femora;  hind  basitarsi  usually  wholly  bkck 34. 

34.  Fore  tarsi  with  only  the  fifth  joint  black  (widespread). No.  135,  luUipenniB  Loew. 
Fore  tarei  blackened  from  the  tip  of  the  first  joint  (widespread). 

No.  133,  vanabili$  Loew. 
Oroup  0. 

1.  First  antennal  joint  black,  at  least  on  upper  edge 2. 

First  antennal  joint  wholly  yellow. 43. 
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2.  Hind  femora  blackened  at  tip,  at  least  on  upper  aurfoce 3. 

Hind  femora  not  at  all  blackened  at  tip : .  - . .  14. 

3.  Middle  tibiae  with  very  long  slender  bristles,  their  basitarsi  with  a  row  of  very 

long  haire;  fore  tarsi  compressed  (eastern) No.  79,  camatus  Loew. 

Middle  tibiae  and  basitarsi  without  unusuaUy  long  bristles  and  hairs 4 . 

4.  Fore  tarsi  with  one  or  more  joints  compressed  and  dilated 5. 

Fore  tarsi  plain '. 6. 

5.  Hind  femora  ciliated;  fore  tarsi  with  the  fifth  joint  only  slightly  dilated,  their 

basitarsi  scarcely  as  long  as  second  and  third  taken  together  (Alaska). 

No.  81,  barycnenvus  Coquillett. 
Hind  femora  without  cilia;  fore  tarsi  with  the  fifth  joint  conspicuously^dilated, 
their  basitarei  nearlyaa  long  as  the  remaining  four  joints  taken  together  (Massa- 
chusetts; Maine;  New  Jersey) No.  80,  virga  Coquillett. 

6 .  Fore  coxae  yellow,  sometimes  considerably  blackened  at  base  on  outer  surface.     7 . 
Fore  coxae  blackish  almost  to  their  tips 11 . 

7.  Hind  femora  ciliated  with  long  hairs  on  lower  inner  edge 8. 

Hind  femora  without  cilia 9. 

8.  Hind  femora  with  one  preapical  bristle,  their  cilia  Icmgand  delicate;  anal  angle  of 

wing  nearly  obsolete  (New  Hampshire) No.  77,  obsoletuaf  new  species. 

Hind  femora  with  two  or  three  preapical  bristles,  their  cilia  stout,  scarcely  as 
long  as  the  width  of  the  femora;  anal  angle  of  wing  prominent  (Massachusetts; 
New  York;  New  Brunswick) No.  78,  trisetostLS  new  species. 

9.  FVice  ochraceous  or  grayish  yellow;  hypopygial  lamellae  about  as  long  as  wide 

(Wisconsin;  Michigan) No.  70,  aphekt  Melander  and  Brues. 

F&ce  silvery  white 10 . 

10.  Hypopygial  lamellae  triangular  with  a  sharp  point  at  one  comer,  very  narrowly 

bordered  with  black;  wings  wholly  grayish  (Maine;  Newfoundland). 

No.  75,  genttaliSf  new  species. 
Hyxx)pygial  lamellae  oval,  a  little  longer  than  wide,  with  black  border;  wings 
tinged  with  brown  in  front  of  third  vein  (New  York;  Illinois;  Ontario.) 

.  No.  72,  discolor  J  new  species. 

11.  'V^ngs  more  or  less  clouded  with  brown 12. 

^^ngs  wholly  grayish,  or  nearly  so 13. 

12.  Apical  portion  of  wing  with  a  conspicuous  blackish  spot;  fore  femora  not  darker 

on  upper  surfoce  (Illinois) No.  76,  praeuatiu  Loew. 

Costal  margin  of  wing  brownish,  darker  in  front  of  second  vein;  fore  femora 
brownish  on  upper  edge  (Washington) No.  71,  affluenSj  new  species. 

13.  Bend  in  last  section  of  fourth  vein  small  but  not  unusually  so,  third  vein  bent 

backward  at  tip  (Eastern  States) No.  73,  Hncerus  Melander. 

Last  section  of  fourth  vein  only  slightly  bent,  third  vein  only  a  very  little  bent 
back  at  tip  (Eastern  States) No.  74,  HnceruSy  var.  subdirecttiSt  new  variety. 

14.  Front  purple,  blue  or  violet 16. 

Front  green  or  bronze  colored 19. 

15.  Last  joint  of  fore  tard  compressed  and  dilated  (Massachusetts;  New  Hampshire; 

New  York) No.  117,  porphyrops,  new  species. 

Fore  tarsi  plain 16. 

16.  Last  section  of  fourth  vein  forked  (widespread) No.  100,  rammer  Loew.    . 

Last  section  of  fourth  vein  only  bent,  without  a  stump 17. 

17.  Hind  femora  ciliate  with  very  long  pale  haira  (EastemStates).No.  106,  setosuaLoevr. 
Hind  femora  ciliated  with  black  hairs 18. 

18.  Anteimae  wholly  black  (widespread).  ..No.  108,  renidescens  Melander  and  Brues. 
First  two  antennal  joints  yellow  with  a  black  line  above  (Eastern  States). 

No.  113,  margiruUiu  Aidrich. 


Digitized  by  VjOOQIC 


18  BULLETIN  116,  XmiTBD  STATES  NATIONAL  MUSEUM. 

19.  Hypopygium  short,  with  small  yellowish  lamellee 20. 

Hypopygium  of  normal  size 21. 

20.  Antenime  wholly  black  (New  York) No.  98,  cuniculuSy  new  species. 

'    First  antennal  joint  conspicuously  yellow  below  (Maine;  Labrador). 

No.  97.  abbreviatuSs  new  species. 

21.  Hind  femora  ciliated  on  lower  inner  edge 22. 

Hind  femora  without  cilia 30. 

22.  Fore  tarsi  ornamented 23. 

Fore  tared  plain 25. 

23.  Fore  coxae  yellow  (Alaska;  Europe) No.  119,  plumiiams  Fallen. 

Fore^oxae  black 24. 

24.  Fifth  joint  t)f  fore  tarsi  notched  at  tip  so  as  to  form  two  nearly  equal  lobes;  first 

three  joints  slender,  yellow  (western) No.  121,  obcordatus  Aldrich. 

Fifth  joint  of  fore  tarsi  divided  into  two  unequal  lobes,  the  upper  one  much  the 
largest;  first  three  joints  slender,  first  yellow,  other  two  white,  all  with  black 
tips  (California) No.  120,  pollac  Osten  Sacken. 

25.  Antennae  wholly  black;  face  yellowish 26. 

First  antennal  joint  distinctly  yellow  below .• 27. 

26.  Fore  coxae  with  conspicuous  black  hairs  on  the  anterior  surface;  third  antenna! 
joint  a  little  longer  than  wide,  rather  roiqided  at  tip  (Ontario;  Newfoundland; 

Massachusetts) No.  102,  mekmocenu  Loew. 

Fore  coxae  with  delicate  yellow  hairs  on  anterior  sur^e;  third  antennal  joint 
twice  as  long  as  wide,  pointed  at  tip  (Massachusetts;  Maryland;  Virginia; 
New  York;  Ontario) No.  103,  pantomimuB  Melander  and  BrubS. 

27.  Cilia  of  hind  femora  short,  about  three-fourths  as  long  as  width  of  femora  (New 

York;  Indiana;  Ontario) No.  101,  tneisuralU  Loew. 

Cilia  of  hind  femora  as  long  or  longer  than  the  width  of  the  femora 28. 

28.  Costa  with  a  knotlike  enlargement  at  jimction  of  first  vein;  hypopygial  lamellae 

about  as  lon^as  wide,  somewhat  orbicular  (Eastern  States). 

No.  106,  Htonu  Loew. 

Costa  enlaiged  at  jimction  of  first  vein,  gradually  tapering  to  its  tip;  lamellae 

distinctly  longer  than  wide 29. 

29.  Middle  basitarBi  with  a  large  bristle  above;  hypopygial  lamellae  oval,  rounded 

at  tip;  fore  tarsi  with  the  joints  normal  (Illinois).  .No.  105,  deconUf  new  species. 
Middle  basitarsi  without  a  bristle  above;  lamellae  subquadrate,  truncate  at  tip; 
second,  third,  and  fourth  joints  of  fore  tand  narrowed  at  base  (Maine). 

No.  107,  serratuSf  new  species. 

30.  Third  antennal  joint  twice  as  long  as  wide  (Ontario).  .No.  191,  sicariust  new  species. 
Third  antennal  joint  not  over  one  and  one-half  times  as  long  as  wide 31 . 

31.  Fore  tarsi  ornamented 32. 

Fore  tarsi  plain 35. 

32.  Fifth  joint  of  fore  tarsi  scarcely  compressed,  small  (Ontario). 

No.  94,  canadeneis,  new  species. 
Last  joint  of  fore  tarsi  distinctly  coznpressed  and  dilated 33. 

33.  Third  joint  of  fore  tarsi  half  as  long  as  first  (Vancouver  Island;  Idaho;  Washing. 

ton) 1  .No.  122,  pemix  Melander  and  Brucs. 

Third  joint  of  fore  tarsi  one-fourth  or  less  than  one-fourth  as  long  as  first 34. 

34.  Fourth  and  fifth  joints  forming  an  oval  tip  to  the  fore  tand  (Eastern  States) 

No.  80,  virga  Coquillett. 

The  oval  tip  to  tore  tarsi  formed  by  the  fifth  joint  only,  which  is  equal  to  the 

third  in  length  (California) No.  149,  specvmUf  new  species. 

35.  Fore  coxae  partly  or  wholly  black 36. 

Fore  coxae  wholly  yellow,  or  with  a  small  blackish  spot  at  base  on  outer  sur- 
face   38. 
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36.  Anterior  coxae  and  basal  part  of  fore  femora  black  (western), 

No.  62,  arrmioola  Melander  and  Bruee. 
Fore  coxae  yellow  with  a  large  black  or  green  stripe  on  outer  posterior  edge, 

which  is  wide  above  and  pointed  below 37. 

?7.  Last  four  joints  of  middle  tarsi  a  little  compressed  (Washington). 

No.  182,  aldruMi  Wheeler. 
All  tarsi  normal  (widespread) No.  165,  penicUlatmf  new  name. 

38.  Middle  tani  wholly  black  (widespread) No.  129,  dasypodus  Coquillett. 

Middle  basitared  largely  yellow 39. 

39.  Hifid  basitand  yellow  with  black  tip;  hind  margin  of  wing  notched  at  end  of 

fifth  vein  (North  Carolina) No.  175,  carolinensiSf  new  species. 

Hind  tarsi  wholly  black,  at  most  slightly  yellowish  at  extreme  base 40. 

40.  Fore  tarsi  black  from  the  tip  of  the  first  joint  (Illinois;  Connecticut;  New  York). 

No.  96,  defectuSf  new  species. 
Fore  tarsi  with  the  first  two,  or  last  joint  yellow,  sometimes  wholly  yellow. . .  41. 

41.  Arista  nearly  apical;  hypopygial  lamellae  large,  twice  as  long  as  wide  (Massachu- 

setts)  No.  95,  acuttis,  new  species. 

Arista  inserted  near  the  middle  of  third  antennal  joint;  lamellae  moderately 
small,  one  and  one-half  times  as'long  as  wide 42. 

42.  H3rpopygial  lamellae  rather  small,  with  about  six  rather  stout  hairs  on  upper  edge; 

fore  tarsi  wholly  yellow  (New  York;  Vennont). .  .No.  93,  idoneus,  new  species. 

Hypopygial  lamellae  moderately  large,  without  hairs  on  upper  edge,  except 

thoee  on  rounded  apical  edge;  last  three  joints  of  fore  tarsi  black  (Ontario; 

Regina;  Wyoming) No.  94,  canaSensiSf  new  species. 

43.  Arista  enlarged  at  tip;  wing  with  a  lobe  at  tip  of  sixth  vein 44. 

Arista  plain 45. 

44.  Hypopygial  lamellae  large;  hind  margin  of  wing  with  a  deep  sinus  before  the  lobe 

(Washington) No.  109,  hastatus  Loew. 

Hyx>opygial  lamellae  small;  hind  mpgin  of   the  wing  normal,  except  for  the 
lobe  at  anal  angle  (California) No.  110,  comptuSf  new  species. 

45.  Fore  tarsi  ornamented 46. 

Fore  tarsi  plain ^. 52. 

46.  Front  and  dorsum  of  thorax  thickly  poUinose;  bend  in  last  section  of  fourth  vein 

furnished  with  astump  (widespread) No.  126,  htfractus  Loew. 

Front  shining;  last  section  of  fourth  vein  only  bent,  without  a  stump 47. 

47.  Third  antennal  joint  wholly  black 48. 

Third  antennal  joint  largely  yellow 50. 

48.  Fifth  joint  of  fore  tarsi  large,  nearly  orbicular,  twice  as  long  as  third  and  fourth 

taken  together  (eastern) No.  125,  flagellitenens  Wheeler. 

Fifth  joint  of  fore  tarsi  moderately  large,  as  long  or  a  little  longer  than  third  and 
fourth  joints  taken  together 49. 

49.  Fore  tarsi  infuscated  almost  to  their  base,  second  joint  about  half  as  long  as  first, 

third  and  fourth  joints  together  nearly  as  long  as  fifth;  hind  tibiae  narrowly 
but  sharply  black  at  tip  (Colorado;  New  Mexico).  .No.l49,  »peCTO««,  new  species. 
Fore  tarsi  with  the  first  two  joints  yellow,  second  three-fourths  as  long  as  first, 
third  and  fourth  taken  together  three-fourths  as  long  as  fifth;  hind  tibiae  black- 
ened for  more  than  one-third  their  length,  the  black  shading  into  the  yellow 
(Montana;  Colorado;  Utah) No.  123,  hlandua,  new  species. 

50.  Front  green;  hind  tibiae  black  at  tip,  gradually  becoming  yellow,  still  largely 

infuscated;  fore  tarsi  with  the  fifth  joint  scarcely  dilated  (New  York). 

No.  112,  ahraius^  new  species. 

Front  violet;  fore  tarsi  with  fifth  joint  considerably  dilated;  hind  tibiae  narrowly 

hilt  sharply  black  at  tip,  at  least  on  iimer  side 51. 
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51.  Hind  tibiae  scarcely  blackened  on  outer  side,  but  distinctly  so  on  inner  surface; 

fore  tibiae  slightly  infuscated  at  tip,  and  with  a  few  flattened  bristles  (east- 
em) No.  127,  pugil  Loew. 

Hind  tibiae  sharply  black  at  tip  for  one-fifth  their  length  or  more;  fore  tibiae 
wholly  yellow  and  with  their  hairs  and  bristles  normal  (Eastern  States). 

No.  124,  vigilans  Aldrich. 

52.  Middle  basitarsi  laterally  fringed  (widespread) No.  128,  plumipes  ScopolL 

Middle  basitarsi  plain 53. 

53.  Hind  femora  ciliated  below  with  long  black  hairs ;  front  usually  blue  or  violet. .   54. 
Hind  femora  without  cilia  below;  front  green .•. .  55. 

54.  Last  section  of  fourth  vein  bent  at  a  rig^t  angle,  and  with  a  stump-vein  at  pos- 

terior bend ;  hypop3rgial  lamellae  somewhat  triangular,  fringed  with  rather  short 
hairs  (Eastern  States,  from  New  York  to  Florida;  Kansas). 

No.  114,  reJUctus  Aldrich. 
Last  section  of  fourth  vein  moderately  bent,  without  a  stump-vein;  lamellae 
somewhat  orbicular,  fringed  with  very  long  hairs  (eastern). 

No.  113,  marginattu  Aldrich. 

55.  Antennae  yellow,  blackened  at  tip  of  third  joint;  hind  tibiae  mostly  bladdsh, 

the  black  shading  into  yellow  at  their  base  (New  York). 

No.  112,  abrasuBf  new  species. 

Third  antennal  joint  wholly  black;  hind  tibiae  only  slightly  infuscated  at  tip 

(New  Mexico) No.  Ill,  dorsalUy  new  species. 

Group  H, 

1.  First  antennal  joint  wholly  yellow 2. 

Antennae  black,  first  joint  sometimes  yellow  below,  at  least  narrowly  so ... .   24. 

2.  Aruta  enlarged  at  tip ;  wings  with  a  conspicuous  lobe  at  tip  of  sixth  vein 3. 

Arista  plain 4. 

3.  Hypopygial  lamellae  laige;  hind  margiil  of  wing  with  a  deep  sinus  before  th(; 

lobe  (Washington) No.  109,  hastatus  Loew. 

Lamellae  small;  hind  maigin  of  wing  nearly  normal,  except  for  the  lobe  at  tip  of 
sixth  vein  (California) No.  110,  comptuSf  new  species. 

4 .  Fore  tarsi  omamen ted 5 . 

Fore  tarsi  plain 18. 

5.  Hind  femora  ciliated  below;  fore  tibiae  slightly  enlarged  and  a  little  blackened 

at  tip  (eastern) No.  127,  pugU  Loew. 

Not  with  the  above  combination  of  characters 6. 

6.  Hind  coxae  yellow;  front  and  dorsum  of  thorax  pollinose,  nearly  opaque  (wide- 

spread; Mexico) No.  126,  b\frachis  Loew, 

Hind  coxae  more  or  less  black  at  base;  front  and  dorsum  of  thorax  shining.. .     7. 

7   WixuBR  with  a  projecting  lobe  at  tip  of  sixth  vein 8. 

WingB  without  or  with  scarcely  a  trace  of  such  a  lobe 12. 

8.  Mngs  with  the  lobe  at  tip  of  sixth  vein  very  prominent 9. 

Lobe  at  tip  of  sixth  vein  small 10. 

9.  Hypopygial  lamellae  with  the  apical  maigin  evenly  rounded;  costa  not  enlarged 

at  jimction  of  first  vein  (widespread) No.  155,  lobatua  Loew. 

Apical  margin  of  lamellae  emarginate;  costa  enlarged  at  junction  of  first  vein, 

tapering  to  the  tip  (widespread) No.  156,  ommvagtUf  new  species. 

10.  First  and  second  joints  of  fore  tarsi  of  about  equal  length  (Colorado;  Wyoming). 

No.  152,  teraiuSf  new  species. 
Second  joint  of  fore  tarsi  distinctly  shorter  than  first 11. 
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11.  Third  joint  of  fore  tarsi  more  than  half  as  long  as  second  (Colorado). 

No.  154,  coloradensis  Aldrich 
Third  joint  of  fore  tarsi  just  about  half  as  long  as  second  (California). 

No.  151,  oompletusj  new  species. 
Third  joint  of  fore  tarsi  one-third  as  long  as  second  (Wisconsin;  Colorado). 

No.  157,  amphericuB  Melander  and  Bruee. 

12.  Second  joint  of  fore  tared  shorter,  or  at  most  scarcely  longer  than  the  two  following 

joints  taken  togetiier 13. 

Second  joint  of  fore  tarsi  distinctly  longer  than  the  two  following  joints  taken 
together.... 15. 

13.  Second  antennal  joint.yellow  (Wadiington) No.  198,  plumosus  Aldrich. 

Second  antennal  joint  black 14. 

14.  Third  joint  of  fore  tarsi  yellow,  fifth  joint  nearly  as  wide  as  long  (Colorado; 

Idaho;  Washington) No.  153,  sufflavtLSy  new  species. 

Third  joint  of  fore  tarsi  blackish,  fifth  about  half  as  wide  as  long  (Colorado;  New 
Mexico) No.  149,  speciosuSf  new  species 

15.  Third  joint  of  fore  tarsi  infuscated  at  apex  (Wisconsin). 

No.  157,  amphericua  Melander  and  Brues. 
Third  joint  of  fore  tarsi  wholly  yellow 16. 

16.  Third  joint  of  fore  tarsi  more  than  half  as  long  as  second  (Colorado). 

No.  154,  coloradensis  Aldrich. 
Hiird  joint  of  fore  tarsi  scarcely  half  as  long  as  second 17. 

17.  Second  joint  of  fore  tarsi  two  thirds  as  long  as  first  (Colorado;  Wisconsin). 

No.  157,  amphericus  Melander  and  Brues- 
Second  joint  of  fore  tarsi  scarcely  half  as  long  as  first  (Idaho;  Washington). 

No.  153,  sufflavuSf  new  species. 
Second  joint  of  fore  tarsi  nearly  or  quite  as  long  as  first  (Colorado;  Wyoming). 

No.  152,  aertUiu,  new  specie*). 

18.  Middle  basitarsi  fringed  with  black  hairs  on  both  sides. : 19. 

Middle  basitarsi  plain,  not  fringed 20. 

19.  Middle  tibiae  nearly  twice  as  long  as  their  femora  (Massachusetts;  New  Hamp- 

shire)   No.  137,  wheelerii  Melander  and  Brues. 

Middle  tibiae  not  over  one  and  one-fourth  times  as  long  as  their  femora  (wide- 
spread in  U.  S.  and  Europe) No.  128,  plumipes  Scopoli. 

20.  Hind  femora  ciliated  with  long  black  hairs;  front  violet  (Eastern  States). 

No.  113,  marginatus  Aldrich. 
Mnd  femora  without,  or  witii  pale,  cilia;  front  green 21. 

21.  Hind  femora  ciliated  with  long  whitish  hairs  on  lower  inner  edge  (Eastern  States). 

No.  134,  ffracilis  Aldrich. 
Hind  femora  without  cilia  below 22. 

22.  Hind  maigin  of  wing  with  a  conspicuous  sinus  between  the  tips  of  fifth  and  sixth 

veins  (Eastern  States) No.  IZlj  fulvipes  Loew. 

Hind  maigin  of  wing  normal,  rather  evenly  rounded 23. 

23.  Hypopygium  rudimentary,  lamellae  not  developed;  tips  of  hind  tibiae  wholly 

yellow  (Illinois) No.  176,  imperfechiSy  new  species. 

Hypopygium  normal,  lamellae  rather  large;  hind  tibiae  slightly  infuscated  at 
tip  (New  Mexico) No.  Ill,  dorsaliSf  new  species. 

24.  Middle  tarsi  wholly  deep  black,  the  first  joint  thickened  about  as  the  hind  basi- 

tarsi are  (New  Hampshire;  Labrador) No.  129,  dasypodus  Coquillett. 

Middle  basitarsi  mostly  yellow 25. 

25.  Fore  tand  ornamented 26. 

Fore  tarsi  plain 38. 
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26.  Hind  femora  ciliated  on  lower  inner  edge  (Alaska;  Europe). 

No.  119,  plumitanis  Fallen. 

Hind  femora  without  dlia 27. 

27.  Front  green  or  bronze  colored 28. 

Front  violet 37. 

28.  Fifth  joint  of  fore  tarsi  longer  than  fourth 29. 

Fifth  joint  of  fore  tarsi  shorter  than  fourth 35. 

29.  Fifth  joint  of  fore  tarsi  only  a  little  enlarged  (Western  States). 

No.  197,  coquUletti  Aldrich. 
Enlargement  of  fifth  joint  of  fore  tarsi  conspicuous 30. 

30.  First  and  second  joints  of  fore  tarsi  of  equal  length 31. 

Second  joint  of  fore  tarsi  shorter  than  first 32. 

Second  joint  of  fore  tarsi  a  little  bnger  than  first 34. 

31.  Third  joint  of  fore  tand  one-fourth  as  long  as  second  (Colorado;  Wyoming). 

No.  152,  seratutf  new  speciee. 

Third  joint  of  fore  tarsi  half  or  more  than  half  as  long  as  second  (Rocky  Mountain 

region).  No.  150,  procerus^  new  species. 

32.  Fore  tarsi  about  one  and  three-fourths  times  as  long  as  their  tibiae  (Oregon). 

No.  147,  compactuSf  new  species. 
Fore  tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae 33. 

33.  Third  joint  of  fore  tarsi  yellow;  wing  without  an  enlargement  at  tip  of  first  vein 

(Colorado;  Manitoba) No.  148,  walkerii,  new  species. 

Third  joint  of  fore  tarsi  black;  wings  with  a  small  but  distinct  enlargement  at  tip 
of  first  vein  (New  Mexico;  Colorado) No.  149,  8pecio9U8f  new  species. 

34.  Fore  tarsi  about  one  and  two-thirds  times  as  long  as  their  tibiae;  fore  coxae  with  a 

transverse,  preapical,  black  line;  scutellum  slightly  margined  with  yellow 

(Colorado) No.  llSjjugalia  Tucker. 

Fore  tarsi  scarcely  one  and  one-half  times  as  long  as  their  tibiae,  third  joint  one- 
fourth  as  long  as  second;  fore  coxae  without  a  black  line;  scutellum  wholly 
metallic  green  (Rocky  Mountain  region) No.  150,  procenUj  new  species. 

35.  Third  joint  of  fore  tard  much  longer  than  fourth  (Massachusetts;  Minnesota). 

No.  146,  angustattu  Aldrich. 
Third  and  fourth  joints  of  fore  tarsi  of  about  equal  length 36. 

36.  Fust  four  joints  of  fore  tarsi  yellow  (Alaska;  New  York;  Canada;  Europe). 

No.  144,  disctfer  Stannius. 
Fiist  two  joints  of  fore  tarsi  infuscated  (Labrador)... No.  145,  ftorciw,  new  species. 

37.  Fifth  joint  of  fore  tarsi  much  longer  than  fourth  (eastern). 

No.  117,  porphyropSj  new  species. 

Fifth  joint  of  lore  tarsi  about  one-fourth  as  long  as  foiurth  (New  York;  Alaska*; 

Canada;  Europe) No.  144,  disctfer  Stannius. 

38.  Hind  femora  without  dlia 39. 

Hind  femora  ciliated  on  lower  inner  edge 42. 

39.  Middle  tibiae  with  a  row  of  extremely  long  bristles,  their  basitarsi  also  with  a 

row  of  very  long  hairs  (widespread) No.  79,  coTnatus  Loew. 

Middle  tibiae  and  basitarsi  normal,  without  such  bristles  and  haurs 40. 

40.  Tips  of  hind  femora  black;  front  violet  (New  Hampshire;  Washington). 

No.  73,  Hncerus  Melander. 
Tips  of  hind  femora  not  or  scarcely  infuscated;  front  green 41. 

41.  Second  antennal  joint  wholly  yellow;  metallic  color  of  mesonotum  dulled  with 

thick  yellowish  gray  pollen  (New  Mexico) No.  Ill,  doraalia,  new  species. 

Second  antennal  joint  wholly  black;  mesonotum  shining  (Ontario;  R^[ina;  Wyo- 
ming)  No.  94,  caruiderms,  new  species. 

42.  Front  green  (New  Jersey;  New  York;  North  Dakota)... No.  101,  incisiiralis  Loew 
Front  blue  or  violet 43 
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43.  All  coxae  yellow,  middle  pair  a  little  blackened  on  outer  surface  (Wisconsin). 

No.  132,  fiavicoxa,  new  species. 
Middle  and  hind  coxae  black  with  yellow  tips 44. 

44.  Antennae  wholly  black  (widespread). .  .No.  108,  renidescem  Melander  and  Brues. 
First  two  joints  of  the  antennae  yellow;  usually  with  a  black  line  above  (Eastern 

States).  No.  113,  marginatus  Aldridu 

Group  I, 

1.  Antennae  black,  the  first  and  second  joints  may  be  yellow  below 2. 

First  antennal  joint  wholly  yellow 26. 

2.  Antennae  wholly  black.  .1 3. 

First  antennal  joint  yellow  below 6. 

3.  Front  dark  violet  (California;  New  Mexico) No.  173,  bakeri  Cole. 

Front  blue  green  (eastern  species) 4. 

4.  Wing  with  the  anal  angle  prominent;  fore  coxae  with  black  hairs  on  the  anterior 

surface  (Eastern  States) No.  167,  chysostoma  Loew. 

Wing  with  the  anal  angle  nearly  obsolete;  fore  coxae  with  minute  white  hairs 
(Ontario) No.  168,  parvkomUj  new  species. 

5.  Third  antennal  joint  twice  as  long  as  wide  (Ontario). 

No.  191,  sicariuSf  new  species. 
Third  antennal  joint  not  much  longer  than  wide,  at  most  not  over  one  and  one- 
half  times  as  long  as  wide 6. 

6.  Fore  tarsi  ornamented 7. 

Fore  tarsi  plain 14. 

7.  fifth  joint  of  fore  tarsi  compressed  and  fringed  above,  sometimes  with  very  minute 

hairs 8. 

Fifth  joint  of  fore  tarsi  not  or  but  little  flattened,  fnnged  laterally 13. 

8.  Hind  femora  ciliated  below;  fore  tarea  with  the  fourth  joint  white,  fifth  black 

(Pennsylvania;  Ontario) No.  194,  laciniatus  Coquillett. 

Hind  femora  without  dlia  below 9, 

9.  First  and  second  joints  of  fore  tarsi  of  equal  length 10. 

Second  joint  of  fore  tarsi  not  over  two-thirds  as  long  as  first 11. 

10.  Fore  tarsi  with  the  third  joint  longer  than  the  second  (Western  States). 

No.  206,  canaliculatus  Thomson. 
Fore  tarsi  with  the  third  joint  shorter  than  the  second  (Wyoming;  Colorado.). 

No.  152,  xratuSy  new  species. 

11.  Eifth  joint  of  fore  tarsi  only  a  little  enlarged  (Western  States). 

No.  197,  coquilletti  Aldrich. 
Fifth  joint  of  fore  tarsi  much  compressed  and  dilated 12. 

12.  Fifth  joint  of  fore  tarsi  only  about  one-fourth  as  long  as  fourth  (widespread). 

No.  144,  ditcher  Loew. 
Fifth  joint  of  fore  tarsi  much  longer  than  fourth  (California.) 

No.  196,  ialuSf  new  species. 

13.  Hypopygial  lamellae  indsed  into  two  lobes,  so  that  the  hyoppygium  appears  to 

have  four  lamellae  (Eastern  States) No.  193,  quadrilamellatus  Loew. 

Lamellae  not  incised,  thick  and  bare  (Eastern  States) . .  .No.  192,  scoparius  Loew. 

14.  Hind  femora  with  a  single  preapical  bristle 15. 

The  usual  preapical  bristle  ending  a  row  of  bristles  of  increasing  length;  outer 

posterior  edge  of  fore  coxae  green 23. 

15.  First  antennal  joint  long  and  thick;  dlia  of  the  calypters  unusually  long  (wide- 

spread)  , No.  165,  penicillatuSf  new  name. 

Antennae  normal 16. 

16.  Front  violet  (Wyoming) No.  166,  misellus  Melander. 

Front  green 17. 
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17.  Wings  \dth  a  lazge  blackish  spot  at  apex  (Maine;  Massachusetts;  New  Hampshire; 

New  York;  Pennsylvania) No.  170,  hcarbecki^  new  series. 

Wings  with  such  a  spot 18. 

18.  First  antennal  joint  yellow  with  the  upper  edge  black 19. 

First  antennal  joint  yellow  on  lower  edge,  at  least  nearly  half  black 20. 

19.  Hind  tibiae  with  a  blackish  spot  at  tip  on  inner  side,  on  which  the  hairs  are  longer 

and  denser  than  on  other  portions  (North  Oarolina). 

No.  175,  carolinensxSf  new  species 
Hind  tibiae  wholly  yellow,  scarcely  darker  on  inner  side  (Labrador). 

No.  169,  latronia,  new  species. 

20.  Face  silvery  white 21. 

Face  golden  yellow,  at  least  decidedly  yellowish  in  color 22. 

21.  Anal  angle  of  wing  nearly  obsolete  (Ontario). .  .No.  168,  parvicomiSj  new  species. 
Anal  angle  of  wing  rather  prominent  (Labrador). .  .No.  169,  latronia,  new  species. 

22.  Anal  angle  of  wing  extending  conspicuously  toward  the  root  of  tiie  wing;  fore 

tarsi  scarcely  infuscated  even  at  tip  (Virginia). 

No.  172,  virginiensiSf  new  species. 
Anal  angle  of  wing  extending  but  little  toward  the  root  of  the  wing;  all  tarsi 
sharply  black  from  the  tip  of  the  first  joint  (New  Hampshire). 

.  No.  171,  8los9(maef  new  species. 

23.  Last  four  joints  of  middle  tarsi  compressed  (Western  States). 

No.  182,  aldrichii  Wheeler. 
Middle  tarsi  plain  as  usual 24. 

24.  First  antennal  joint  normal  (Oregon;  OaHfomia).  .No.  164,  cavattM,  new  species. 
First  antennal  joint  long  and  with  long  bushy  hair 25. 

25.  First  two  antennal  joints  broadly  yellow  below;  lower  4-6  orbital  dlia  orange- 

yellow^  the  rest  black  (Western  States) No.  160,  consanffuxneus  Wheeler. 

Antennae  with  the  second  joint  wholly  black  or  nearly  so;  lower  half  of  the  orbital 
cilia  pale  yellow  (Western  States) No.  162,  aurifeXy  new  species. 

26.  Fore  tand  ornamented 27. 

Fore  tarsi  plain 52. 

27.  Fore  tarsi  with  the  fifth  joint  only  slightly  enlaiged;  hind  femora  ciliated  be- 

low    28. 

Ornamentation  of  fore  tarsi  conspicuous 29. 

28.  Fifth  joint  of  fore  tand  wholly  black,  preceding  joints  yellow  (Eastern  States). 

No.  205,  terminalit  Loew. 
Fore  tarsi  infuscated  from  the  tip  of  the  first  joint  with  the  fifth  joint  pale  yellow- 
ish except  at  base  (New  York;  New  Jersey).  .No.  180,  domestictu,  new  species. 

29.  Hind  femora  ciliated  below 30. 

Hind  femora  without  cilia 38. 

30.  Hind  coxae  infuscated  on  basal  half,  at  least  with  a  large  blackish  spot  on  outer 

surface 31. 

Hind  coxae  wholly  yellow  or  nearly  so 33. 

31.  First  three  joints  of  fore  tarsi  of  nearly  equal  length,  the  third  being  a  little  the 

longest  (Western  States) No.  206,  (xmaliculatus  Thomson. 

Second  joint  of  fore  tarsi  longer  than  the  first,  third  very  much  shorter 32. 

32.  Hypopygial  lamellae  truncate  at  apex,  with  a  short,  but  rather  acute  point  at 

upper  corner  (California;  Oregon) No.  210,  grandu  Aldrich. 

Lamellae  not  truncate,  but  with  a  long  acute  point  in  the  center  of  their  apical 
end  ^California) No.  211,  mperbus,  new  species. 

33.  Humeri  yellow,  at  least  below;  fifth  joint  of  fore  tarsi  white 34. 

Humeri  metallic 36. 
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34.  Cilia  of  hind  femora  very  short,  not  over  one-iifth  as  long  as  the  "^idiL  of  the 

femora  (Louisiana;  New  Jersey) '..  .No.  201,  duHnctus,  new  variety. 

Cilia  of  hind  femora  at  least  half  as  long  as  the  width  of  the  femora 35. 

35.  Second  joint  of  fore  tarsi  about  equal  the  fifth  in  length  (Eastern  States). 

No.  200,  fundUor  Loe^v. 

Second  joint  of  fore  tarsi  about  equal  in  length  to  fourth  and  fifth  joints  taken 

together  (Louisiana) No.  201,  dUHnctus,  new  variety. 

36.  Fore  tard  with  the  first  four  joints  yelloM,  fifth  black,  compressed,  but  rather 

small  (Eastern  States) No.  212,  rufi^iomia  Loew. 

Fore  tarai  with  the  two  first  joints  yellow ,  third  and  fourth  black,  fifth  white 

(New  York;  Minnesota) No.  199,  otrulin,  new  species. 

Fore  tarsi  with  the  first,  second  and  basal  half  of  third  joint  yellow,  the  remainder 

black;  third  and  fourth  joints  fringed  above  with  long  black  hairs 37. 

37.  Cilia  of  hind  femora  distinctly  longer  than  the  width  oi  the  femora  (widespread). 

No.  215,  euprinus  Loew. 

Cilia  of  hind  femora  not  half  as  long  as  the  width  of  the  femora  (New  York; 

Canada) • • No.  216,  absonust  new  species. 

38.  Basal  half  of  hind  coxae  blackish,  at  least  on  outer  surface 39. 

Hind  coxae  wholly  yellow 46. 

39.  Fore  tarai  with  the  second  joint  nearly  one-fourth  longer  than  fifth 40. 

Fore  tand  with  the  second  joint  as  long  as  the  first,  or  shorter 41. 

40.  Lamellae  of  the  hypopygium  scarcely  twice  as  long  as  wide  (Western  States). 

No.  207,  tenuipes  Aldrich. 
Lamellae  four  times  as  long  as  wide  (California)...  No.  211,  superbus,  new  species. 

41.  Fore  tarsi  with  the  first  and  second  joints  of  nearly  equal  len^ 42. 

Fore  tarsi  with  the  second  joint  distinctly  shorter  than  the  first 43. 

42.  Third  joint  of  fore  tarsi  longer  than  the  second  (Western  States). 

No.  206,  candiculatus  Thomson. 
Third  joint  much  shorter  than  the  second  (Wyoming;  Colorado). 

No.  152,  xratus,  new  species. 

43.  Hyi>opygial  lamellae  with  a  deep  incision  on  upper  edge  (Western  States). 

No.  209,  duplxcatui  Aldrich. 
H3rpopygial  lamellae  normal 44. 

44.  Empodium  large,  white,  forming  a  conspicuous  white  tip  to  the  tarsi  (Wash- 

ington)  No.  198,  plumosus  Aldrich. 

Empodium  small,  or  at  least  not  conspicuously  large 45. 

45.  Wings  with  a  small  lobe  at  tip  of  sixth  vein;  costa  not  enlarged  at  junction  of 

first  vein;  middle  basitarsi  with  a  large  bristle  above,  hind  basitarsi  only  a 

little  yellow  at  base  (California) No.  151,  eompUtta,  ne  w  species. 

Wings  without  such  a  lobe:  costa  with  a  long  tapering  enlargement;  middle  basi- 
tarsi without  a  bristle  above;  hind  basitarsi  yellow  with  the  tip  narrowly  black 
(Western  States) No.  195,  ocddentalis  Aldrich. 

46.  Tarsal  ornamentation  in  the  form  of  a  fringe  of  long  black  hairs  on  upper  edge  of 

third  and  fourth  joints  of  fore  tarsi,  none  of  the  joints  much  compressed. .   47. 
Fore  tarsi  with  one  or  more  compressed  joints 48. 

47.  Wings  long  and  narrowed  at  base,  Aith  a  very  small  lobe  at  tip  of  sixth  vein 

(widespread) No.  213,  longipennis  Loew. 

Wings  of  ordinary  form,  rather  evenly  rounded  behind  (Illinois;  Indiana; 
Ontario) No.  214,  8arote$  Loew. 

48.  liast  three  joints  of  fore  tarsi  compressed,  third  white,  fourth  and  fifth  black  with 

white  tips  (Kansas;  Texas) No.  202,  willisUmii  Aldrich. 

Third  joint  of  fore  tarsi  not  compressed 49. 

49.  Fifth  joint  of  fore  tand  wholly  white  (Ix)uisiana) . . No.  201 ,  disHnctuSy  ne^  variety. 
Fifth  joint  of  fore  tarsi  partly  or  wholly  black 50. 


Digitized  by  VjOOQIC 


26  BVtiLETlN  116,  UNITED  STATES  NATIONAL  MUSEUM. 

50.  Fifth  joint  of  fore  tarsi  wholly  black,  rather  small,  with  a  finger-like  appendage 

extending  over  the  claws  (Lousiana) No.  208,  digitus,  new  species. 

Fifth  jcdnt  of  fore  tarsi  laige,  conspicuously  tipped  with  white,  or  with  the  empo- 
dium  large  and  white 51 . 

51.  Fifth  joint  of  fore  tarsi  with  an  appendage  rwembling  a  sixth  joint,  both  tipped 

"withwhite  (District  of  Columbia;  Louisiana;  Illinois). 

No.  203,  sexcarticulahu  Loew. 

Fourth  and  fifth  joints  of  fore  tarsi  of  about  equal  size,  black;  fifth  joint  with  a 

white  extension  nearly  as  large  as  the  joinf  itself,  formed  by  the  enlarged 

empodium  (Texas) No.  204,  sphaeristes  Brues. 

52.  Hind  femora  ciliated  below;  front  in  both  species  either  green  or  violet 53. 

Hind  femora  without  cilia 54 . 

53.  Humeri  more  or  less  yellow;  dlia  of  hind  femora  shorter  than  the  width  of  the 

femora  (widespread) No.  179,  »captUarts  Loew. 

Humeri  metallic;  cilia  of  hind  femora  longer  than  the  width  of  the  femora  (New 

Jersey;  New. York) No.  180.  domeiticus,  new  species. 

64.  Arista  tipx>ed  with  a  lamella  (Washington?  Alaska) No.  109,  hastaixLS  Loew. 

Arista  plain 55. 

55.  Middle  tarsi  compressed  and  widened  (widespread) No.  181,  latipes  Loew. 

Middle  tarsi  plain 56. 

56.  Wings  with  a  deep  sinus  between  the  tips  of  fifth  and  sixth  veins 57. 

Wings  normal  in  outline 58. 

57.  Wings  with  only  a  small  indsion  at  tip  of  fifth  vein  (Illinois;  New  Hampshire; 

New  York) No.  IZl,  ftdvipes  Ix>ew. 

Wings  with  a  deep  incision  at  tip  of  fifth  vein,  which  causes  a  distinct  lobe  just 
basally  of  fifth  vein  (North  Carolina) No.  175,  carolinensiSf  new  species. 

58.  Costa  not  thickened  at  tip  of  first  vein;  face  silvery  (New  York). 

No.  205,  tarminalis  Loew. 
Costa  a  little  thickened  from  the  tip  of  first  vein,  tapering  nearly  to  its  tip;  face 

yellow  (Tennessee;  Kansas) ". No.  174,  aurifacies  Aldiich. 

Costa  with  a  conspicuous,  elongated,  knot-like  enlargement  at  tip  of  first  vein.     59. 

59.  Hypopygium  very  small,  its  lamellae  not  developed  (Illinois). 

176,  imperfeetiu,  new  species. 
Hypopygium  and  its  lamellae  normal  (Eastern  States) No.  177,  vittatus  Loew. 

FEMALES  (Synopsis). 

A^  All  femora  black,  at  least  on  basal  half.' 

BK  All  tibiae  black 3. 

B'.  Anterior  tibiae  yellow  and  sometimes  the  others  also. 
C^  Inferior  orbital  cilia  black. 

D*.  Fore  tibiae  yellow,  middle  mostly,  hind  ones  wholly  black 28. 

D".  Four  anterior  tibiae  yellow 34. 

D'.  All  tibiae  yellow,  hind  ones  may  be  black  at  tip 43. 

C*.  Inferior  orbital  dlia  pale 47. 

A'.  Middle  femora  mainly  yellow,  anterior  and  posterior  ones  black  on  basal  half 

or  more 63. 

A'.  Anterior  and  middle  femora  yellow,  posterior  ones  black 67. 

A^.  Middle  and  posterior  femora  yellow,  anterior  ones  largely  black 68. 

A^.  All  femora  yellow,  extreme  base  or  tip  may  be  blackened. 

B*.  Orbital  dlia  wholly  black 72. 

B'.  Inferior  orbital  dlia  pale. 
C^  Cilia  of  the  calypters  pale. 

B^  First  antennal  joint  black  at  least  above 84. 

D^.  Antennae  yellow,  at  least  the  first  joint  wholly  yellow 102. 
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G*.  Cilia  of  the  calyptere  black. 
D^  Tipe  of  hind  tibiae  black. 

£^  Tipe  of  hind  femora  black,  at  least  a  little  blackened  above 107. 

E*.  Tips  of  hind  femora  wholly  yellow 114^ 

D'.  Hind  tibiae  without  a  black  tip,  at  most  a  little  blackened  on  inner 
side  at  tip. 
£^  Hind  tarsi  wholly  black,  or  nearly  so. 

F^  First  antennal  joint  black,  at  least  on  upper  edge 140.. 

F».  First  antennal  joint  wholly  yellow 160. 

E'.  Posterior  basitarsi  largely  yellow. 

F^  First  antennal  joint  black,  at  least  above 176. 

F'.  First  antennal  joint  wholly  yellow. 

G\  Third  antennal  joint  wholly  black 192. 

G'.  Third  antennal  joint  yellow,  at  least  at  base 198 . 

FEMALES. 

1.  Femora  black,  at  least  one  pair  mainly  black 2. 

Femora  yellow,  the  tips  or  extreme  base  may  be  blackened 71. 

2.  All  femora  and  tibiae  black,  knees  may  be  more  or  less  yellow 3. 

One  or  more  pairs  of  tibiae,  and  sometimes  also  one  or  two  pairs  of  femora 

mainly  yellow  or  yellowish 24. 

3.  Middle  tarsi  with  each  joint  enlarged  and  black  at  tip;  first  two  antennal 

joints  yellow  with  the  upper  edge  black. .  .No.  33,  appendicuUUuSy  new  species* 
Middle  tarsi  normal,  their  joints  not  noticeably  enlarged  at  tip;  antennae 
wholly  black,  or  with  the  first  joint  slightly  yellow  below ^ 4. 

4.  Middle  and  usually  hind  femora  with  two  or  three  preapical  bristles 5. 

Middle  and  hind  femora  each  with  only  one  preapical  bristle 8. 

5.  Lower  orbital  dlia  black 6. 

Lower  orbital  cilia  pale 7. 

6.  Wings  with  a  conspicuous  brown  apical  spot No.  23,  argentipes,  new  species. 

Wings  clouded  along  the  veins  and  usually  in  front  of  the  third  vein, 

No.  17,  pahuter  Melander  and  Brues. 

7.  Third  antennal  joint  nearly  orbicular  in  outline,  with  the  arista  inserted  at 

upper  apical  comer,  and  with  a  small  notch  below  it;  fore  tarsi  distinctly 

longer  than  their  tibiae ; No.  4,  sordidalui,  new  species. 

Third  antennal  joint  a  little  longer  than  wide,  the  arista  inserted  at  the  middle 
of  upper  edge;  fore  tarsi  scarcely  longer  than  their  tibiae, 

No.  16,  adaequattUy  new  species. 

8.  Cilia  of  the  calypters  pale,  stUl  they  may  appear  blackish  in  certain  lights . .     9. 
Cilia  of  the  calypters  black 11. 

9.  Rather  large  species  with  the  tip  of  the  fifth  vein  much  bent  and  evanescent 

at  tip,  which  is  in  a  notch  of  the  hind  margin  of  the  wing, 

No.  9,  nigricauday  new  species. 
Kather  small  species  with  the  tip  of  the  fifth  vein  gently  arched,  and  nearly 
reaching  the  wing  margin,  which  is  scarcely  notched 10 

10.  The  silvery  pollen  of  the  face  extending  widely  along  the  orbits  of  the  front. 

No.  6,  squamosua,  new  species. 
White  pollen  of  the  face  not  extending  above  the  anteimae. 

No.  7,  viridiSt  new  species. 

11.  Lower  orbital  dlia  black 12. 

Lower  orbital  dlia  pale 16. 

12.  Femora  broadly  yellow  at  tips;  middle  basitarsi  with  a  bristle  above. 

No.  19,  inanicula,  new  spedes. 
Femora  wholly  black,  or  nearly  so 13. 
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13.  Middle  baaitand  without  a  hxge  bristle  above No.  2,  monHoolaj  new  species. 

Middle  basitarsi  with  a  lai^ge  bristle  above 14. 

14.  Middle  baedtaxBi  mostly  white  or  whitish No.  22,  $tenhanwuar%  Zetterstedt. 

Middle  baedtaisi  black 15. 

16.  Antennae  and  fore  coxae  wholly  black No.  20,  corax  Osten  Sacken. 

First  antennal  joint  yellow  below;  fore  coxae  usually  conspicuously  yellow  on  the 
whole  inner  side No.  21,  aaioolay  new  species. 

16.  Hind  maigin  of  wing  expanded  a  little  just  basally  from  the  tip  of  the  fifth  vein, 

so  as  to  form  a  slight  sinus  between  this  point  and  tip  of  sixth  vein;  all  tarsi 

wholly  black No.  14,  detersus  Loew. 

Hind  margin  of  wing  nearly  evenly  rounded 17. 

17.  Second  and  third  joints  of  fore  taxsi  yellowish,  first  black. .  .No.  18,  Utricui  Loew. 
Fore  tarsi  wholly  black,  or  black  from  the  tip  of  the  first  joint 18. 

18.  Middle  basitarsi  decidedly  yellow  at  base,  sometimes  mostiy  yellow  (western 

species) , 19. 

Middle  tarsi  wholly  black  or  nearly  so 21. 

19.  Front,  occiput,  and  thorax  thickly  covered  with  coarse  yellowish  pollen,  which 

nearly  conceals  the  ground  colw No.  218,  aetkiopSt  new  species. 

Front  and  thorax  metallic  as  usual 20. 

20.  Wings  with  tiiird  and  fourth  veins  decidedly  convergent  at  tips. 

No.  10,  ovatus  Loew. 
Wings  with  third  and  fourth  veins  only  slightly  convergent. 

No.  24,  acuminatus  Loew. 

21.  Middle  basitarsi  more  or  less  yellow  at  base,  usually  considerably  so;  fore  tibiae 

more  or  less  tinged  with  yellow No.  10,  ovatus  Loew. 

Middle  basitarsi  wholly  black 22. 

22.  Bend  in  last  section  of  fourth  vein  near  its  middle;  fore  tibiae  and  femora  wholly 

black,  or  very  nearly  so No.  12,  muUiaetotus,  new  species. 

Bend  in  last  section  of  fourth  vein  considerably  before  its  middle;  fore  femora 
and  tibiae  narrowly  yellow  at  their  tips 23. 

23.  Bend  in  last  section  of  fourth  vein  about  the  length  of  the  cross  vein  beyond  that 

vein No.  11,  myoiota  Osten  Sacken. 

Bend  in  last  section  of  fourth  vein  distinctiy  more  than  the  length  of  the  cross 
vein  beyond  that  vein No.  8,  nigrimanuSf  new  species. 

24.  All  the  femora  more  than  half  black 25. 

One  or  two  pairs  of  femora  yellow  on  more  than  distal  half 62. 

25.  Lower  orbital  dlia  black 26. 

Lower  orbital  dlia  pale * 47. 

26.  All  tibiae  black  or  blacldsh,  except  tiiat  the  middle  jMur  have  a  white  or  yellowish 

ring  in  the  middle;  their  basitarsi  mostly  whitish. 

No.  22,  sterJumvnuxri  Zetterstedt. 
At  least  fore  tibiae  yellow 27. 

27.  Fore  tibiae  yellowish;  middle  tibiae  black  with  a  yellowish  ring  occupying  their 

middle  third,  sometimes  only  base  and  tip  a  little  infuscated. 

No.  22,  stenhammari  Zetterstedt. 
Fore  tibiae  yellow;  middle  tibiae  black,  except  that  sometimes  they  are  a  little 

yellow  at  tip  or  at  base  along  upper  edge  of  basal  half 28. 

Four  anterior  tibiae  yellow 34. 

28.  Middle  and  hind  femora  each  with  two  preapical  bristles 29 , 

Middle  and  hind  femora  each  with  one  preapical  bristle 31 . 

29.  Preapical  bristles  on  middle  and  hind  femora,  one  before  the  other,  arranged 

longitudinally No.  54,  remuSf  newspeciee. 

Preapical  bristies  one  above  the  other  or  nearly  so,  arranged  vertically 30. 
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30.  Middle  basitarai  with  a  brifltle  above No.  38,  bisetonu,  new  species. 

Middle  basitarsi  without  a  bristle  above. No.  25,  heatuSj  new  species. 

31.  Middle  basitarsi  with  a  large  bristle  above  (western) .  .No.  20,  corax  Osten  Sacken. 
laddie  basitarsi  without  a  bristle  above 32. 

32.  Middle  tibiae  with  one  bristle  below;  bend  in  last  section  of  fourth  vein  not  un- 

usually small No.  24,  acuminatu9  Loew. 

Middle  tibiae  with  more  than  one  bristle  oelow;  bend  in  last  section  of  fourth 
vein  very  small 33. 

33.  H«ui  with  two  yellow  bristles  on  each  side  near  the  probosds. 

No.  41,  aequaliSt  new  species. 
Head  without  yellow  bristles  below No.  59,  nodipenniSf  new  species. 

34.  Hind  tibiae  mostly  or  wholly  black 35. 

Hind  tibiae  largely  yellow '. 43. 

35.  Middle  and  hind  femora  each  with  two  or  three  preapical  bristles 36. 

Middle  and  hind  femora  each  with  one  preapical  bristle 37. 

36.  Middle  and  hind  femora  each  with  three  preapical  bristles. 

No.  47,  partitus  Melander  and  Barnes. 
3fiddle  and  hind  femora  each  with  two  preapical  bristles. 

No.  54,  remus,  new  species. 

37.  Front  violet,  or  at  least  bluish 38. 

Front  green 40. 

38.  Fore  and  middle  tarai  black  from  the  tip  of  the  first  joint,  sometimes  brown  almost 

to  the  base No.  55,  adultus,  new  species. 

Fore  and  middle  tarsi  almost  wholly  yellow 39. 

39.  Hind  tibiae  with  the  yellow  on  upper  edge  reaching  their  middle,  or  nearly  so. 

No.  29,  gratus  Loew. 

Yellow  on  upper  edge  of  hind  tibiae  reaching  one-fourth  or  less  than  one-fourth 

their  length No.  30,  calcaratus  Aldrich. 

40.  Hind  tibiae  almost  wholly  bUtck,  only  a  very  little  yellowish  at  extreme  base; 

wings  distinctly  and  rather  imiformly  brownish No.  32,  jo^mont  Aldrich. 

Yellow  of  hind  tibiae  extending  along  the  upper  edge  for  some  distance  at  least; 
wings  grayish,  not  tinged  with  brown 41. 

41.  Middle  tarsi  infuscated  almost  from  their  base;  fore  tarsi  black  from  the  tip  of  the 

first  joint No.  58,  laticomU  Loew. 

Fore  and  middle  tarsi  almost  wholly  yellow 42. 

42.  Hind  tibiae  with  the  yellow  on  their  upper  edge  extending  to  their  middle,  or 

nearly  so No.  29,  gratus  Loew. 

Yellow  of  hind  tibiae  reaching  only  to  basal  fourth  or  slightly  more. 

No.  30,  calcarattis  Aldrich. 

43.  Fore  tarsi  black  from  the  tip  of  the  first  joint,  or  wholly  black 44. 

Fore  tarsi  only  a  little  darkened  at  tip 46. 

44.  Hind  femora  with  two  preapical  bristles;  bristles  on  lower  part  of  the  head  all 

black No.  36,  nuM/er,  new  species. 

Hind  femora  each  with  one  preapical  bristle;  head  with  two  yellow  or  whitish 
bristles  near  the  proboscis 45. 

45.  Last  section  of  fourth  vein  nearly  straight,  only  a  little  bent. 

No.  41,  aequalist  new  species. 
Bend  in  last  section  of  fourth  vein  small  but  quite  abrupt. 

No.  46,  alacer,  new  species. 

46.  Fore  tibiae  with  two  or  three  bristles  on  the  lower  anterior  edge;  bristles  on  lower 

part  of  the  head  all  black No.  49,  retinenst  new  species. 

Fore  tibiae  with  only  one  small  bristle  below;  head  with  two  yellowish  bristles 

below  each  side  of  the  proboscis No.  46,  alacer,  new  species. 

187829—21 8 
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47.  Middle  and  Mnd  femora  each  with  three  preapical  brifltles;  middle  tibiae  with 

one  bristle  below,  which  is  unusually  long.  .No.  47,  partitus  Melander  &  Brues. 
Middle  and  hind  femora  each  with  one  preapical  bristle 48. 

48.  Hind  tibiae  wholly  black,  the  extreme  base  may  be  yellow 49. 

All  tibiae  yellow,  at  least  at  base  on  upper  edge  for  a  considerable  distance;  pos- 
terior pair  black  at  tip 50. 

49.  Middle  tibiae  yellow;  front  covered  with  white  pollen,  which  almost  conceals  the 

ground  color No.  28,  agronormu  Melander  and  Brues. 

Middle  tibiae  black  with  more  or  less  yellow  on  upper  edge,  sometimes  yellowish 
brown;  front  shining,  metallic No.  24,  acuminattis  Loew. 

50.  Third  antennal  joint  large  for  a  female,  somewhat  triangular,  pointed,  the  arista 

inserted  dose  to  its  tip No.  40,  angusticomis,  new  species. 

Third  antennal  joint  of  normal  size,  if  large  the  arista  distinctly  dorsal 51. 

51.  First  antennal  joint  yellow  below No.  27,  conspectus,  new  species. 

Antennae  wholly  black,  or  very  nearly  so 52. 

52.  Middle  tarsi  wholly  black  (Alaska), No.  219,  new  species. 

Middle  basitarsi  largely  yellow 53. 

53.  Middle  tarsi  yellow  with  the  tips  of  the  joints  broadly  black,  their  anterior  surface 

with  silvery  pollen No.  50,  remipes  Wahl. 

Middle  tarsi  black  from  the  tip  of  the  first  joint 54. 

54.  Wings  with  the  third  and  fourth  veins  convergent  toward  their  tips,  where  they 

are  scarcely  more  than  half  as  far  apart  as  at  the  bend  in  fourth  vein. 

No.  35,  convergent  Aldrich. 

Third  and  fourth  veins  but  little  convergent  beyond  tiie  bend  in  last  section  of 

fourth  vein 55. 

55.  Black  at  tip  of  posterior  tibiae  extending  along  the  inner  surface  nearly  or  quite 

to  their  base 56. 

Black  at  tip  of  posterior  tibiae  not  extending  up  the  inner  surface  to  any  great 
extent,  usually  not  at  all , 58. 

56.  Small  hairs  on  anterior  siu^ce  of  fore  coxae  wholly  black  or  very  nearly  so. 

No.  45,  (dbiciliatiu  Loew. 

Small  hairs  on  fore  coxae  partly  white,  these  white  hairs  conspicuous  on  outer 

half  of  the  anterior  surface 67. 

57.  Fore  tarsi  scarcely  as  long  as  their  tibiae,  fifth  joint  as  long  as  third ;  orbital  dlia 

silvery  white No.  48,  setifer  Loew. 

Fore  tarsi  as  long  as  their  tibiae,  third  joint  as  long  as  fourth  and  fifth  taken  to- 
gether; orbital  cilia  white  but  tinged  with  yellow.  .No.  26i,  humsiij  new  species. 

58.  Orbital  cilia  wholly  black,  except  one  or  two  near  the  proboscis 61. 

Many  of  the  lower  orbital  cilia  pale 59. 

59.  Hind  femora  with  short  but  distinct  black  dULia  on  lower  inner  edge. 

No.  45,  alMciltatus  Aldrich. 
Hind  femora  without  cilia  on  lower  inner  edge 60. 

60.  Small  species  with  the  bend  in  last  section  of  fourth  vein  distinctly  before  its 

middle No.  44,  xanthocnemas  Loew. 

Moderately  laige  species,  with  the  bend  in  last  section  of  foiu*th  vein  just  before 
its  middle No.  37,  harHcauda,  new  species. 

61.  Last  section  of  fourth  vein  only  a  little  bent No.  41,  aequalisy  new  spedes. 

Last  section  of  fourth  vein  with  a  small  but  rather  sharp  bend. 

No.  46,  alacer,  new  spedes. 

62.  Middle  femora  largely  or  wholly  yellow,  anterior  and  posterior  ones  black  on 

basal  half  or  more 63. 

Anterior  and  middle  femora  yellow,  posterior  pair  black 67. 

Middle  and  posterior  femora  largely  yellow,  anterior  ones  black  on  basal  half 
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63.  Middle  and  hind  femora  each  with  two  preapical  bristles;  hind  tibiae  black  with 

their  base  yellow  or  yellow  with  tip  and  a  stripe  on  inner  side  black. 

No.  54,  remtUf  new  species. 
Middle  and  hind  femora  each  with  one  preapical  bristle 64. 

64.  Middle  femora  black  at  base,  shading  into  yellow  toward  the  tip 65. 

Middle  femora  mostly  yellow  on  the  sides,  black  at  base  and  on  lower  edge  as  far 

as  the  middle  or  nearly  so 66. 

65.  Small  species,  face  silvery  white,  orbital  dlia  whitish. No.  44,  xanthocnemut  Loew. 
Rather  large  species;  face  gray;  orbital  dlia  yellow. No.  51,«edtUu«,  new  species. 

66.  Orbital  dlia  wholly  black No.  52,  groenlandieui  Zettentedt. 

Lateral  and  inferior  orbital  cilia  pale No.  51,  tecfu/ia,  new  spedes. 

67.  First  antennal  joint  black  above,  yellow  on  lower  half;  lower  orbital  dlia  yellow- 

ish   No.  66,  V€aipes  Coquillett. 

First  antennal  joint  wholly  yellow;  orbital  dlia  wholly  black. 

No.  67,  fiavilacertuBy  new  spedes. 

68.  Lower  orbital  dlia  and  antennae  wholly  black;  middle  and  hind  femora  each 

with  two  preapical  bristles No.  63,  oppoTiunu$,  new  spedes. 

Lower  orbital  dlia  pale 69. 

69.  First  and  second  antennal  joints  broadly  yellow  below;  the  tisual  preapical 

bristle  on  hind  femora  ending  a  row  of  three  or  four  bristles.  « 

No.  62,  amnioola  Melander  and  Brues. 
Antennae  wholly  black;  hind  femora  with  one  preapical  bristle 70. 

70.  Hind  tibiae  mostly  yellow No.  61,  hryanti,  new  spedes. 

Hind  tibiae  almost  wholly  black No.  217,  mieropyga  Wahlberg. 

71.  Orbital  dlia  wholly  black 72. 

Lower  orbital  dlia  pale 82. 

72.  Fore  coxae  black  or  green,  the  tips  may  be  yellow 73. 

Fore  coxae  yellow,  the  outer  side  may  be  more  or  less  black  or  green 75. 

73.  First  and  second  antennal  joints  yellow  below No.  161,  bruuiy  new  name. 

Antennae  wholly  black 74. 

74.  Front  violet No.  82,  pachycnemtu  Loew. 

Front  green No.  68,  rupeitrU  Haliday. 

75.  Middle  badtand  with  a  laige  bristle  above 76. 

Middle  badtarsi  without  a  bristle  above 77. 

76.  Antennae  wholly  black No.  85,  hrevipennis  Meigen. 

First  antennal  joint  yellow No.  88,  dorycenu  Loew. 

77.  Posterior  badtard  with  only  one  laige  bristle  above;  a  small,  very  shining  spedes. 

No.  84,  barhipeSf  new  spedes. 
Posterior  badtard  with  more  than  one  large  bristle  above 78. 

78.  Front  thickly  covered  with  brown  pollen,   nearly  or  quite  concealing  the 

ground  color No.  68,  rupe9tri»  Haliday. 

Front  metallic,  shining 79. 

79.  Antennae  wholly  black 80. 

First  and  second  antennal  joints  yellow  below 81. 

80.  Hind  tibiae  black  at  tip  for  nearly  or  quite  one-third  their  length. 

No.  85,  brevipennis  Mdgen. 
Hind  tibiae  black  at  tip  for  about  one-fifth  their  length. 

No.  83,  ungulatut  Linnaeus. 
Hind  tibiae  wholly  yellow No.  161,  bruuiy  new  name. 

81.  Orbital  dlia  wholly  black No.  161,  bruui,  new  name. 

Lower  orbital  dlia  yellow  with  from  one  to  dx  black  bristles  next  to  the 

proboscis No.  160,  eomanguineus  Wheeler. 

"82.  Cilia  of  the  calypters  pale 83. 

Cilia  of  the  calypters  black 105. 
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83.  Antennae  black,  the  first  and  second  joints  may  be  yellow  below 84. 

Antennae  yellow,  at  least  the  first  joint  wholly  yellow 102. 

84.  Anterior  coxae  blackened  at  base  fbr  half  their  length  or  more,  sometimes  the 

yellow  extends  to  the  base  on  inner  edge 85. 

Anterior  coxae  yellow,  at  least  on  the  front  side 89. 

85.  Hind  femora  and  tibiae  each  with  a  black  tip No.  69,  fuaxbug,  new  spedee 

Hind  femora  wholly  yellow 88. 

[86,  87,  omitted.] 

88.  Hind  tibiae  black  at  tip  for  one-fourth  their  length.  .No.  116,  pUatuSy  new  species. 
Hind  tibiae  wholly  yellow,  their  tarsi  wholly  black.  .No.  138,  lonffimantu  Loew. 

89.  Hind  tibiae  distinctly  blackened  at  tip 1 . . .  90. 

Hind  tibiae  wholly  yellow,  or  very  nearly  so 93. 

90.  Middle  tibiae  with  three  bristles  below,  two  near  apical  third  and  one  near  basal 

third No.  115,  albtGoxa  Aldrich. 

Middle  tibiae  with  only  one  bristle  below,  placed  near  apical  third  (the  dlia  of  the 
calypters  are  often  more  or  less  black  in  the  three  forms  coming  under  this) . .  91 . 

91.  Fore  coxae  wholly  yellow;  last  three  joints  of  fore  tarsi  of  equal  length. 

No.  92,  indiffena,  new  species. 

Fore  coxae  with  a  small  blackish  spot  at  base  on  outer  surface;  third  joint  of  tore 

tard  longer  than  fourth,  fifth  equal  to  fourth 92. 

92.  Fifth  joint  of  fore  tard  yellow  or  yellowish,  paler  than  those  preceding  it. 

No.  89,  ioeius  Loew. 
Fifth  joint  of  fore  tarsi  black No.  90,  <ocitc«,  var.  gladiuSf  new  variety. 

93.  Anterior  coxae  with  a  green  or  blackish  streak  on  posterior  edge  of  outer  surface. 

No.  159,  crenattii  Osten  Sacken. 

Anterior  coxae  wholly  yellow  or  with  a  small  blackish  spot  at  base  on  outer 

surfau^e 94. 

94.  Hind  tarai  wholly  black,  or  very  nearly  so 95. 

Posterior  basitarsi  laigely  yellow 98. 

95.  First  antennal  joint  yellow  below No.  115,  tUbicoxa  Aldiich. 

Antennae  wholly  black,  or  very  nearly  so 96. 

96.  Cross- vein  long,  nearly  equaling  in  length  the  distance  to  the  bend  in  last  section 

of  fourth  vein,  which  is  near  its  basal  third No.  188,  paJaestrieua  Loew. 

Cross-vein  distinctly  shorter  than  the  distance  to  the  bend  in  last  section  of  fourth 
vein 97. 

97.  Bend  in  last  section  of  fourth  vein  just  before  its  middle. 

No.  141,  splendidus  Loew. 
Bend  in  last  section  of  fourth  vein  at  second  fifth  of  its  length. 

No.  142,  splendidulus  Loew. 
(The  characters  given  as  separating  these  three  last  species  are  unsatisfactory  and 
probably  uncertain.) 

98.  Middle  basitarsi  without  a  bristle  above No.  183,  hoUterij  new  species. 

Middle  basitarsi  with  a  large  bristle  above  near  apical  third ^. . .   99. 

99.  Middle  basitarsi  with  two  bristles  near  basal  third,  the  one  on  upper  anterior  edge 

may  be  a  little  the  smallest 100. 

Middle  basitarsi  with  only  one  large  bristle  above 101. 

100.  Antennae  wholly  black  when  viewed  from  above No.  189,  hatiUifer  Loew. 

First  antennal  joint  yellow  on  the  lower  edge No.  184,  Umnu  Loew. 

101.  Face  white No.  186,  vemUuSf  new  species. 

Face  slightly  yellowish No.  187,  dakotensis  Aldiich. 

Face  distinctly  tinged  with  yellow No.  185,  eudaetglushoew. 

(Characters  given  as  separating  these  three  species  very  unsatisfactory.) 

102.  Middle  tarsi  wholly  deep  black  (Alaska) No.  219,  new  spedLes. ' 

Middle  basitarsi  yellow,  black  at  tip 103. 
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103.  Middle  basitarei  with  a  laige  briatle  above No.  133,  variahilis  Loew. 

Middle  badtarei  without  a  bristle  above 104. 

104.  Middle  tibiae  with  one  bristle  below;  tips  of  all  the  joints  of  the  fore  tam  black- 

ened  No.  178,  oelerip^f  new  species. 

Middle  tibiae  with  one  or  more  bristles  below;  fore  tarsi  mostly  yellow.    (We  have 
no  females  of  these  species,  but  they  would  prob-(No.  190,  tener  Loew. 
ably  go  in  here) INo.  136,  luteipennis  Loew. 

105.  Tips  of  hind  tibiae  black 106. 

Hind  tibiae  wholly  yellow  or  nearly  so,  sometimes  blackened  at  tip  on  inner 

side 147. 

106.  Tips  of  hind  femora,  at  least  a  little  blackened  on  upper  edge 107. 

Hind  femora  wholly  yellow 114. 

107.  Anterior  coxae  yellow,  at  most  with  a  small  blackish  spot  at  base  on  outer  sur- 

face   108. 

Anterior  coxae  considerably  blackened  at  base,  sometimes  mostly  black,  at  least 
with  a  large  black  spot  at  base  on  outer  side 109. 

108.  Middle  and  hind  femora  each'  with  one  preapical  bristle.. No.  79,  comatua  Loew. 
Middle  and  hind  femora  each  with  two  or  three  preapical  bristles.  * 

No.  78,  trisetosriSf  new  species. 

109.  Anterior  femora  brownish  on  the  upp^  edge  (rarely  this  is  faint). 

No.  71,  affluens,  new  species. 
Fore  femora  not  darker  on  upper  edge 110. 

110.  Last  section  of  fourth  vein  nearly  straight,  with  only  a  very  small  bend,  which 

is  close  to  its  middle No.  74,  nncerta,  var.  suhdirectusy  new  variety. 

Last  section  of  fourth  vein  with  a  small  but  distinct  bend,  which  is  before  its 
middle 111. 

111.  First  antennal  joint  yellow  below .No.  72,  discolor ,  new  species. 

Antennae  wholly  black '. 112 

112.  Fore  coxae  almost  wholly  blacldsh No.  73,  sincerus  Melander. 

Fore  coxae  with  a  rather  laige  blacldsh  spot  on  outer  side 113. 

113.  Tips  of  hind  femora  black  for  a  distance  equal  to  the  length  of  the  preapical 

bristle,  the  black  extending  to  the  lower  edge  or  nearly  so. 

No.75,  genttalis,  new  species. 
Tips  of  hind  femora  with  a  small  black  spot  on  upper  edge .  No.  80,  virga  Coquillett. 

114.  Middle  and  hind  tarsi  wholly  black 115. 

Middle  basitarsi  largely  yellow 116. 

115.  Antennae  black  with  the  lower  part  of  the  first  joint  yellow. 

No.  129,  dasypodus  Coquillett. 
Antennae  yellow,  third  joint  blackened  on  apical  half. 

No.  130,  uxorcula,  new  species. 
First  two  antennal  joints  yellow,  third  black. ^No.  128,  plumipes  Scopoli. 

116.  Antennae  black,  first  and  second  joints  sometimes  yellow  below 117. 

First  antennal  joint  wholly  yellow 138. 

117.  Front  blue  or  violet,  sometimes  almost  black 118. 

Front  green  or  bronze  color 123. 

118.  Last  section  of  fourth  vein  with  a  stump  at  its  bend 119. 

Last  section  of  fourth  vein  only  moderately  bent,  without  a  stump 120. 

119.  Middle  tibiae  with  one  bristle  below,  placed  near. the  middle  of  lower  anterior 

edge;  antennae  mostly  black No.  100,  ramifer  Loew. 

Middle  tibiae  with  three  bristles  below,  two  near  apical,  one  near  basal  third; 
fiiBt  two  antennal  joints  yellow  with  a  narrow  black  line  above. 

No.  114,  reJUetus  Aldrich. 
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120.  Middle  and  hind  femora  each  with  two  preapical  bristles. 

No.  108,  renidesceni  Mdander  and  Brues. 
Middle  and  hind  femora  each  with  one  preapical  bristle 121. 

121.  Second  antennal  joint  wholly  black No.  117,  porphyropSj  new  species. 

Second  antennal  joint  yellow  with  the  upper  edge  narrowly  black 122. 

122.  Hind  tibiae  black  at  tip  for  nearly  one-fourth  their  lengths 

No.  114,  reflectuB  Aldrich. 
Hind  tibiae  only  a  little  blackened  at  tip No.  113,  marginatta  Aldrich. 

123.  Fore  coxae  with  a  green  or  black  stripe  on  ottter  posterior  edge,  which  is  wide 

above  and  tapers  to  a  point  near  the  tips  of  the  coxae 124. 

Fore  coxae  considerably  blackened  at  base 126 

Fore  coxae  wholly  yellpw,  except  sometimes  a  blackish  spot  at  base  on  outer 

surface 126. 

124.  Hi|:id  femora  with  a  row  of  bristles  of  increasing  size,  ending  in  the  usual  pre- 

apical bristle No.  182,  aldnehii  Wheeler. 

Hind  femora  with  only  one  preapical  bristle  — No.  165,  peniciUatus,  new  name. 

125.  Fore  coaxe  nearly  half  black No.  116,  pilcUus,  new  species. 

Fore  coxae  mostly  black;  hind  tibiae  black  at  tip  for  about  one-fifth  their  length. 

No.  121,  ohcordatus  Aldrich. 
(The  female  of  pollex  Osten  Sacken,  No.  120,  probably  goes  in  here  and  is  likely 
to  differ  from  that  of  obcordatus  in  having  the  black  at  tip  of  hind  tibiae  more 
extensive.) 

126.  Antennae  wholly  black,  or  nearly  so 127. 

First  antennal  joint  distinctly  yellow  below 128. 

127.  Length  about  3  mm.;  dorsum  of  thorax  bronze  brown  with  brown  pollen. 

.  No.  99,  brunneus  Aldrich. 

Length  4.5  inm.;  dorsum  of  thorax  metaUic  green. .  .No.  102^  melanocerus  Loew. 

128.  Middle  basitarsi  with  a  conspicuous  bristle  above 129. 

Middle  basitarsi  without  a  bristle  above 132. 

129.  Middle  tibiae  with  only  one  bristle  below No.  117,  porphyropSj  new  species. 

Middle  tibiae  with  three  bristles  below,  two  near  apical  and  one  near  basal 

third 130. 

130.  Bristle  on  middle  basitarsi  rather  small;  third  vein  bent  backward  so  as  to 

approach  fourth  at  tip No.  94,  canadensis,  new  speclee. 

Bristle  on  middle  basitarsi  large;  tips  of  third  and  fourth  veins  not  convergent,  131 . 

131.  Bend  in  last  section  of  fourth  vein  distinctly  before  its  middle  (eastern  species). 

No.  105,  decorus,  new  species! 
Bend  in  last  section  of  fourth  vein  very  near  its  middle  (N.  Europe;  Alaska). 

No.  119,  plumiioTsis  Fallen. 

132.  Middle  tibiae  with  more  than  one  bristle  below 133. 

Middle  tibiae  with  only  one  bristle  below 134. 

133.  Middle  tibiae  with  three  bristles  below,  two  at  apical,  one  at  basal  third:  fore 

tarsi  black  from  the  tip  of  the  first  joint No.  94,  canqdensis,  new  species. 

Middle  tibiae  with  two  bristles  below,  one  near  apical  third  and  one  near  the 
middle No.  191,  sicarius,  new  species. 

134.  Fore  tarsi  yellow  with  the  fifth  joint  black,  or  wholly  yellow. 

No.  191,  sxcarius^  new  species. 
Fore  tarsi  black  from  the  tip  of  the  first  joint 135. 

135.  Fore  tibiae  with  two  large  bristles  below;  rather  large  species  with  large  bristles 

on  the  tibiae No.  106,  setosxis  Loew. 

Fore  tibiae  with  only  small  bristles  below;  rather  small  species 136. 

136.  Fifth  joint  of  fore  tarsi  yellowish,  paler  than  those  preceding  it. 

No.  89,  socius  Loew. 
Fore  tarsi  black  from  the  tip  of  the  first  joint >. 137. 
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137.  Fore  coxae  wholly  yellow No.  92,  iTidigena,  new  spedes. 

Anterior  coxae  with  a  blackish  spot  at  base  on  outer  surface. 

No.  101,  indturalis  Loew. 

138.  Third  antennal  joint  wholly  black 139. 

Third  antennal  joint  yellow,  at  least  at  base 141. 

139.  Second  antennal  joint  more  or  less  yellow,  usually  largely  so. 

No.  125,  flageUitenens  Wheeler. 
Second  antennal  joint  wholly  black  or  nearly  so 140. 

140.  Bend  in  last  section  of  fourth  vein  at  basal  third;  tips  of  third  and  fourth  veins 

rather  widely  separated No.  147,  eompactus^  new  species. 

Bend  in  last  section  of  fourth  vein  a  litUe  beyond  basal  third;  tips  of  third  and 
fourth  veins  rather  close  together No.  1^,  bUmduSf  new  species. 

141.  Last  section  of  fourth  vein  with  a  stump  at  the  bend 142. 

Last  section  of  fourth  vein  only  bent,  without  a  stump 143. 

142.  Front  shining No.  114,  reflectus  Aldrich. 

Front  opaque  with  pollen No.  126,  bifractus  Loew. 

143.  TijM  of  middle  tibiae  blackish No.  109,  hastaim  Loew. 

Tips  of  middle  tibiae  not  at  all  infuscated 144. 

144.  Front  violet .' 145. 

Front  green 146. 

145.  Middle  basitarsi  with  a  large  bristle  above No.  124,  vigxUrM  Loew. 

Middle  basitarsi  without  a  bristle  above No.  127,  'pugil  Loew. 

146.  Bend  in  last  section  of  fourth  vein  at  basal  third No.  128,  plumipes  Scopoli. 

Bend  in  last  section  of  fourth  vein  a  little  before  its  middle. 

No.  175,  carolinensis,  new  species. 

147.  Hind  tarsi  wholly  black,  or  only  a  little  yellowish  at  base 148. 

Hind  basitarsi  considerably  yellow  at  base,  usually  yellow  with  a  black  tip .  175. 

148.  First  antennal  joint  black,  at  least  on  upper  edge 149. 

First  antennal  joint  wholly  yellow 160. 

149.  Middle  tarsi  wholly  black No.  129,  dasypodus  Goquillett. 

Middle  basitarsi  yellow  with  a  black  tip 150 

150.  Front  violet  or  blue 151. 

Front  green  or  bronze  color 155. 

151.  Coxae  yellow,  middle  pair  more  or  less  blackened  on  outer  surface;  middle 

basitarsi  with  a  large  bristle  above No.  132,  flavicoxa,  new  species. 

Middle  and  hind  coxae  black  with  yellow  tips,  or  with  the  outer  surface  largely 
black 152. 

152.  Middle  and  sometimes  hind  femora  with  two  preapical  bristles;  antennae  wholly 

black No.  173,  hakeri  Cole. 

Middle  and  hind  femora  each  with  one  preapical  bristle;  first  antennal  joint 
yellow  below 153. 

153.  First  and  second  antennal  joints  yellow  with  a  black  line  on  upper  edge. 

No.  113,  marginatus  Aldrich. 
Antennae  wholly  black 154 . 

154.  Fore  tarsi  yellow  with  the  fifth  joint  more  or  less  black,  sometimes  wholly  yellow, 
.    shorter  than  fourth;  third  and  fourth  veins  convergent  at  tips;  middle  tibiae 

with  one  bristle  below ; No.  144,  discifer  Loew. 

Fore  tarsi  black  from  the  tip  of  the  first  joint,  fourth  and  fifth  joints  of  nearly 
equal  length;  third  and  fourth  veins  nearly  parallel;  middte  tibiae  with  one 
bristle  below No.  117,  porphyrop8,  new  species. 

155.  Middle  basitarsi  without  a  bristle  above 156. 

Middle  basitarsi  with  a  large  bristle  above 157. 

156.  Fore  tarsi  yellow,  usually  with  the  fifth  joint  black,  fifth  joint  shorter  than  fourth; 

third  and  fourth  veins  convergent No.  144,  discifer  Loew. 

Fore  tarsi  black  from  the  tip  of  the  first  joint,  still  the  fifth  joint  yellowish. 

No.  89,  socius  Loew. 
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157.  Middle  bamtarai  wholly  black 158. 

Middle  baaitarsi  yellow  with  a  black  tip 159. 

158.  Second  and  third  antennal  joints  wholly  black. .  .No.  129,  doMypodus  Coquillett. 
First,  second  and  part  of  third  antennal  joints  yellow. 

No.  130,  uJorcwZa,  new  spedes. 

159.  Last  section  of  fourth  vein  bent  near  its  middle. 

No.  148,  waXkeri,  new  species. 
Last  section  of  fourth  vein  bent  a  considerable  distance  before  its  middle. 

No.  150,  procerus,  new  species. 

160.  Front  blue  or  violet 161. 

Front  green  or  bronze 164. 

161.  Second  antennal  joint  wholly  black No.  153,  sufflartis,  new  species. 

Second  antemnal  joint  partly  or  wholly  yellow 162. 

162.  Second  joint  of  middle  tand  a  little  longer  than  the  first No.  127  pugU  Loew. 

Second  joint  of  middle  tarsi  about  half  as  long  as  the  first 163. 

163.  Middle  basitarsi  without  a  bristle  above No.  113  marginatus  Aldrich. 

Middle  basitarsi  with  a  large  bristle  above,  a  little  beyond  its  middle;  small 

species No.  137,  wkeeUrii  Melander  and  Brues. 

164.  Third  antennal  joint  wholly  black 165. 

Third  antemnal  joint  partly  or  wholly  yellow 173. 

165.  Second  antennal  joint  wholly  black 166. 

Second  antennal  joint  yellow,  at  least  on  inner  side 171. 

166.  Hairs  on  fore  coxae  mostly  yellow  and  rather  long 167. 

Black  hairs  on  fore  coxae  conspicuous  and  covering  most  of  the  anterior  sur- 
face  168. 

167.  Hairs  on  inner  edge  of  fore  coxae  and  those  near  the  tip  black,  also  a  cluster  of 

longer  black  hairs  at  base  on  inner  edge No.  155,  lohatus  Loew. 

Hairs  on  fore  coxae  almost  wholly  yellow No.  156,  omnivagtLSj  new  species. 

168.  First  joint  of  fore  tarsi  not  or  but  slightly  longer  than  the  two  following  joints 

taken  together No.  151,  completiiSy  new  species. 

First  joint  of  fore  tarsi  nearly  or  quite  as  long  as  the  three  following  taken  to- 
gether  169. 

169.  Tip  of  third  vein  considerably  bent  backward;  fifth  joint  of  fore  tarsi  distinctly 

longer  than  fourth 170. 

Tip  of  third  vein  bent  backward  a  little;  fifth  joint  of  fore  tarsi  scarcely  longer 
than  fourth ; No.  150,  procerus^  new  species. 

170.  Middle  basitarsi  with  the  large  bristle  on  upper  edge  at  apical  third,  and  with 

another  rather  large  bristle  near  it  on  upper  anterior  edge. 

No.  152,  csratiis,  new  species. 

Large  bristle  on  middle  basitarsi  placed  before  apical  third,  without  another 

bristle  near  it No.  153,  sufflaws,  new  species. 

171.  Middle  basitarsi  without  a  bristle  above No.  198,  plumosus  Aldrich. 

Middle  basitarsi  with  a  large  bristle  above 172. 

172.  Fore  coxae  with  their  hairs  mostly  yellow;  hind  margin  of  wing  with  a  very 

small,  but  distinct  lobe  or  expansion  at  tip  of  sixth  vein.  No.  165,  lohatus  Loew. 

Fore  coxae  with  black  hairs,  and'  with  scarcely  a  trace  of  an  expansion  at  tip 

of  sixth  vein No.  154,  coloradensis  Aldrich. 

173.  Front  and  dorsum  of  thorax  opaque  with  pollen;  last  section  of  fourth  vein  with 

a  stump  at  the  bend No.  126,  hifractus  Loew. 

Front  and  thorax  shining,  metallic;  last  section  of  fourth  vein  wiUiout  a  stump 
at  its  bend 174. 

174.  Face  wide,  yellowish,  or  grayish  white No.  131,  fulvipes  Loew. 

Face  silvery  white,  not  very  wide  for  a  female No.  134,  gracilis  Aldrich. 
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175.  FiiBt  antennal  joint  black,  at  least  on  upper  edge 176. 

Firet  antennal  joint  wholly  yellow 191. 

176.  Fore  coxae  yellow  with  a  green  or  bladdsh  stripe  on  outer  posterior  edge,  which 

is  wide  above,  usually  tapering  to  a  point  below 177. 

Fore  coxae  wholly  yellow,  or  blackened  a  little  at  base..... 183. 

177.  Hind  femora  with  only  one  preapical  bristle No.  165,  penicUlatuSf  new  name. 

The  main  preapical  bristle  ending  a  row  of  increasing  size 178. 

178.  One  or  more  of  the  orbital  dlia  next  to  the  proboscis  black,  above  these  are  from 

four  to  ten  orange  colored  dlia,  the  rest  all  black. 

No.  160,  consanguinetis  Wheeler. 
Lateral  and  inferior  orbital  dlia  all  yellowish 179. 

179.  First  antennal  joint  long  and  with  long  bushy  hair;  first  and  second  joints  broadly 

yellow  on  inner  side  below;  arista  thickened .  .No.  169,  crenatua  Osten  Sacken. 
First  antennal  joint  and  arista  nearly  normal 180. 

180.  Second  as  well  as  first  antennal  joint  conspicuously  yellow  below 181. 

Second  antennal  joint  wholly  black  or  only  a  little  yellow  on  inner  side 182. 

181.  Bend  in  last  section  of  fourth  vein  very  near  basal  third;  third  vein  considerably 

bent  backward  at  tip No.  158,  afflicim  Osten  Sacken. 

Bend  in  last  section  of  fourth  vein  a  little  nearer  the  middle,  because  the  portion 
beyond  the  bend  is  shorter;  third  vein  not  bent  backward  quite  so  much  at 
tip No.  163,  idahoensis  Aldrich. 

182.  Bend  in  last  section  of  fourth  vein  not  further  from  the  cross-vein  than  the  length 

of  that  vein;  rather  large  spedes No.  162,  aartfeXy  new  spedes. 

Bend  in  last  section  of  fourth  vein  distinctly  further  from  the  cross- vein  than  the 
length  of  that  vein;  rather  small  spedes No.  182,  aldrichvi  Wheeler. 

183.  Antennae  wholly  black;  middle  femora  with  two  preapical  bristles. 

No.  173,  bakeri  Cole. 
First  antennal  joint  yellow  below 184. 

184.  Middle  basitarsi  without  a  bristle  above 185. 

Middle  basitarsi  with  a  bristle  above 187. 

185.  Fore  tarsi  yellow  with  the  fifth  joint  black No.  144,  discifer  Stannius. 

Fore  tarsi  black  from  the  tip  of  the  first  joint 186. 

186.  Middle  tibiae  with  one  bristle  below No.  171,  slossonae,  new  spedes. 

Middle  tibiae  with  a  row  of  three  (sometimes  only  two)  bristles  on  lower  anterior 

edge : No.  170,  harbechiy  new  species. 

187.  Inferior  orbital  dlia  with  a  prominent  black  bristle  near  the  proboscis 188. 

No  black  bristle  on  the  lower  part  of  the  head  near  the  proboscis 189. 

188.  Fore  coxae  black  at  base  on  the  outer  surface No.  192,  scaparius  Loew. 

Fore  coxae  wholly  yellow,  or  nearly  so No.  193,  quadrilamellattLa  Loew. 

189.  Fore  tarsi  yellow  with  the  fifth  joint  black No.  194,  laciniatus  Coquillett. 

Fore  tarsi  infuscated  from  the  tip  of  the  first  joint 190. 

190.  Fore  basitarsi  yellowish-brown,  the  black  at  tip  not  sharply  defined,  shading 

into  the  yellowish  color. No.  196,  taluSj  new  species. 

Fore  basitarsi  yellow,  the  black  at  tip  sharply  defined,  second  joint  usually  a 
little  yellowish  at  base No.  197,  coquilletti  Aldrich. 

191.  Third  antennal  joint  wholly  black 192. 

Third  antennal  joint  yellow,  at  least  at  base 198. 

192.  Second  antennal  joint  wholly  black 193. 

Second  antennal  joint  mostly  yellow 195. 

193.  Middle  basitarsi  without  a  bristle  above No.  195,  ocddentalis  Aldrich. 

Middle  basitaiBi  with  a  large  bristle  above 194. 

194.  Third  vein  distinctly  bent  backward  at  tip No.  196,  UnltiSy  new  species. 

Third  vein  scarcely  bent  backward  at  tip,  nearly  straight. 

No.  197,  coquilletti  Aldrich. 
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196.  Anterior  femora  with  a  few  long,  delicate,  black  haira  above  near  their  base. 

No.  198,  plumotua  Aldrich. 

Hairs  on  upper  edge  of  fore  femora  at  base  scarcely  longer  than  those  on  the 

remainder  of  the  upper  edge 196. 

196.  Hind  maigin  of  wing  rather  deeply  notched  at  tip  of  fifth  vein. 

No.  209,  duplicatus  Aldrich. 
Hind  maigin  of  wing  not  or  but  little  notched  at  tip  of  fifth  vein 197. 

197.  Bend  in  last  section  a  little  beyond  its  basal  third No.  207,  ttnuipes  Aldrich. 

Bend  in  last  section  of  fourth  vein  a  little  before  its  middle. 

No.  206,  canaliculatus  Thomson. 

198.  Hind  coxae  blackened  on  outer  surface  of  basal  half  or  more,  at  least  with  a 

large  blackish  spot  covering  most  of  basal  half 199. 

Hind  coxae  yellow,  still  the  outer  surface  sometimes  has  blackish  streaks  or 
spots 207. 

199.  Middle  basitaisi  with  a  laige  bristle  above 200. 

Middle  basitarsi  without  a  bristle  above 201. 

200.  Third  vein  bent  backward  a  little  so  as  to  approach  fourth  at  tip  in  an  even 

curve No.  210,  grandii  Aldrich. 

Third  vein  less  bent  at  tip,  nearly  or  quite  parallel  with  fourth  at  tip. 

No.  211,  fuparbus,  new  species. 

201.  Hind  margin  of  wing  deeply  notched  at  tip  of  fifth  vein 202. 

Hind  margin  of  wing  not  or  but  little  indented  at  tip  of  fifth  vein 203. 

202.  First  antennal  joint  rather  long  for  a  female No.  181,  laHpes  Loew. 

First  antennal  joint  short,  of  the  usual  length  for  a  female. 

No.  175,  oarolinenns,  new  speciee. 

203.  Anterior  tarsi  yellowish  with  the  fifth  joint  black 204. 

Anterior  tarsi  more  or  less  infuscated  from  the  tip  of  the  first  joint 205. 

204.  Tip  of  third  antennal  joint  black No.  206,  oanaliculatus  Thomson 

Antennae  wholly  yellow No.  212,  rufioomia  Jjoew. 

205.  Middle  tibiae  a  little  blackened  at  tip No.  109,  hastatus  Loew. 

Middle  tibiae  wholly  yellow,  not  infuscated  at  tip 206. 

206.  Front  and  thorax  with  thick  yellowish  pollen,  western .  .No.  207,  tenuipes  Aldridi. 
Front  and  thorax  with  thin  grayish  pollen,  shining,  eastern. 

No.  IZlf  fulvipes  Loew. 

207.  Last  section  of  fourth  vein  bent  at  an  obtuse  angle  without  a  stump 208. 

Last  section  of  fourth  vein  bent  at  a  right  angle  or  nearly  so,  with  a  stump  at 

the  bend;  middle  basitarsi  with  a  large  bristle  above 219. 

208.  Middle  basitarsi  with  a  large  bristle  above 209. 

Middle  basitarsi  without  a  bristle  above 215. 

209.  Humeri  more  or  less  yellow,  at  least  the  lower  edge  yellow. 

No.  179,  soapiUaris  Loew. 
Humeri  wholly  metallic , 210. 

210.  All  tarsi  yellow,  the  anterior  pair  may  have  the  last  joint  a  little  darkened. 

No.  212,  rujicomis  Loew. 

Hind  tared  more  or  less  infuscated  from  the  tip  of  the  first  joint,  at  least  the  tips 

of  the  joints  darkened 211 . 

211.  Fore  tarsi  black  or  infuscated  from  the  tip  of  the  first  joint. 

No.  180,  dorMsticM,  new  species. 

Fore  tarsi  with  the  first  joint  wholly  yellow,  sometimes  darkened  from  the  base 

of  the  second  joint 212. 

212.  Fore  tarsi  black  or  blackish  from  the  middle  of  the  third  joint,  the  black  being 

rather  sharply  defined 213. 

Third  joint  of  fore  tarsi  wholly  yellow  or  yellowish 214. 
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213.  MngB  narrowed  toward  the  root;  anal  angle  prominent;  hind  margin  of  wing 

with  a  slight  ainus  between  the  anal  angle  and  the  tip  of  the  sixth  vein. 

No.  213,  longipennii  Loew. 
Hind  margin  of  wing  evenly  rounded;  wing  not  narrower  at  root 

No.  214,  aarotes  Loew. 

214.  Dorsum  of  thorax  with  yellowish  gray  pollen No.  203,  sexariiculaius  Loew. 

Dorsum  of  thorax  with  only  a  little  grayish  white  pollen. 

No.  205,  terminalii  Loew. 

215.  Hind  tarsi  black  from  the  tip  of  the  first  joint,  sometimes  the  first  joint  largely 

blackiflh 216. 

Hind  tarsi  yellow,  at  most  a  little  infuscated  from  the  tip  of  the  first  joint,  but 
scarcely  black  even  at  tip 217. 

216.  Posterior  femora  with  a  row  of  bristles  which  end  on  the  usual  large  preapical 

brifitle No.*  181,  IcUipes  Loew. 

Posterior  feiQora  with  only  one  preapical  bristle No.  174,  aurifacies  Aldrich. 

217.  Humeri  yellow No.  200,  funditor  Loew. 

No.  201,  distinctust  new  variety. 
Humeri  metallic 218. 

218.  About  three  of  the  upper  orbital  cilia  black No.  203,  willistonit  Aldrich. 

About  six  of  the  upper  orbital  cilia  black No.  20b,  terminalu  Loew. 

219.  Wings  a  little  narrowed  toward  the  base,  still  the  anal  angle  quite  prominent; 

hind  margin  of  wing  with  a  slight  siniis  between  the  anal  angle  and  the  tip 

of  the  sixth  vein No.  218,  longipennii  Loew. 

Wings  not  narrowed  at  root,  evenly  rounded  behind 220. 

220.  I  have  found  no  characters  to  separate  the  following  species:  No.  177,  vittahia 

Loew;  No.  215,  cuprinus  Loew;  No.  216,  absonus,  new  species;  probably  the 
female  of  9arote$  Loew  (No.  214)  may  sometimes  have  a  stump  at  the  bend  in 
the  laflt  section  of  fourth  vein,  in  which  case  it  would  also  come  in  here. 

No.  1.  DOUCHOPUS  CALAINUS  MeUnder  mnd  Braes. 

DoUdtopus  caknnus  Mslandbr  and  Bbubs,  Biological  Bull.,  vol.  1,  1900,  p.  138. 

Male, — ^Length,  5  mm.;  of  wing,  4  mm.  Face  narrow,  silvery 
white,  tinged  a  little  with  yellow  above.  Front  blue-green,  shining. 
Antennae  wholly  black;  third  joint  somewhat  orbicular  in  outline, 
scarcely  pointed  at  tip.    Lower  orbital  cilia  whitish. 

Thorax  and  scutellum  dark  blue,  shining;  pleurae  green  with  white 
pollen.  Abdomen  shining  green  with  black  incisures,  slight  blue  re- 
flections and  spots  of  white  poUen  on  its  sides.  H3rpopygium  black 
with  green  reflections  on  basal  portion;  its  lamellae  (fig.  1)  of  mod- 
erate size,  somewhat  triangular  or  almost  crescent  shaped,  broadly 
rounded  on  outer  edge,  brownish  with  black  border  at  apex,  jagged 
and  bristly  below  at  apex,  otherwise  the  apical  border  is  fringed 
with  black  hairs. 

Coxae,  legs  and  feet  black;  anterior  coxae  with  white  pollen  on 
the  front  side  and  little  black  hairs.  Middle  and  hind  femora  each 
wiUi  one  preapical  bristle,  the  latter  ciliated  on  lower  inner  edge 
with  black  hairs,  the  longest  of  which  are  about  as  long  as  the  width 
of  the  femora;  knees  scarcely  yellow.  Tarsi  wholly  black;  anterior 
pair  plain,  but  little  if  any  longer  than  their  tibiae,  fourth  joint  short- 
est, third  and  fifth  joints  of  somewhat  equal  length;  middle  basitarsus 
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without  a  bristle  above.  Calypters  and  halteres  yellow,  the  former 
with  black  cUia. 

Wings  nearly  hyaline;  costa  with  a  small  knotlike  enlargement 
at  tip  of  first  vein;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein;  anal  angle  prominent. 

Redescribed  from  the  single  type  specimen  in  the  American  Mu- 
seum in  New  York,  taken  at  Chicago,  Illinois,  May  8,  1896. 

No.  2.  DOUCHOPUS  MONTIOOLA,  new  apMles. 

Male. — Length,  4  mm. ;  of  wing,  3.5  mm.  Face  of  moderate  width, 
ocher  yellow  above,  becoming  white  below.  Front  green,  shining. 
Antennae  (fig.  "2(1)  wholly  black;  third  joint  about  as  long  as  wide, 
somewhat  orbicular  in  outline,  still  pointed  at  tip,  proboscis  and 
palpi  black,  orbital  cilia  wholly  black. 

Thorax  green  with  blue  or  sometimes  bronze  reflections,  a  little 
dulled  with  brownish  poUen,  which  is  almost  invisible  when  viewed 
from  above;  pleurae  more  black  with  gray  pK)Uen.  Abdomen  green 
with  slight  bronze  reflections  and  narrow  black  incisures;  the  white 
poUen  on  its  sides  rather  abundant.  Hypopygium  black,  its  lamellae 
of  moderate  size,  somewhat  triangular  in  outline,  but  rounded  apically, 
whitish  with  broad  black  border,  fringed  with  fine  brown  hairs  on 
Apical  portion,  a  little  jagged  at  lower  comer. 

Coxae,  legs,  and  feet  whoUy  black,  the  articulations  of  the  femora 
and  tibiae  narrowly  brownish  yeUow.  Fore  coxae  covered  with  white 
pollen  and  little  black  hairs  on  their  anterior  surface.  Middle  and 
hind  femora  each  with  one  preapicai  bristle,  the  latt^  not  ciliate, 
but  with  very  minute,  delicate  brown  hairs  on  lower  inner  edge. 
Hind  tibiae  gradually  thickened  apicaUy;  the  glabrous  stripe  on 
upper  edge  may  bo  seen  for  nearly  their  whole  length  as  a  narrow 
shining  line  between  the  two  rows  of  large  bristles.  Fore  tarsi  plain, 
not  longer  than  their  tibiae;  the  basitarsi  nearly  as  long  as  the 
remaining  four  joints  taken  together;  fourth  joint  slightly  shorter 
than  fifth,  which  is  about  as  long  as  the  third;  middle  and  hind  tarsi 
each  a  little  longer  than  their  tibiae.  Calypters  and  halteres  yellow, 
the  former  with  black  cilia. 

Wings  (fig.  2)  dark  grayish,  strongly  tinged  with  brown  in  front  of 
third  vein,  sometimes  back  to  the  fifth,  except  beyond  the  cross 
vein,  where  it  is  grayish;  cross  vein  slightly  bordered  with  brown; 
costa  not  enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  bent 
just  before  its  middle;  hind  margin  of  wing  not  indented  at  tip  of 
fifth  vein,  evenly  rounded,  the  anal  angle  being  nearly  obsolete. 

Female, — Face  broad,  about  half  as  wide  as  long;  wings  .darker 
than  in  the  male;  otherwise  about  as  in  the  male. 

Described  from  11  males  and  9  females,  taken  on  Mount  Constitu- 
tion, Washington,  July  7-17,  by  J.  M.  Aldrich;  and  1  male  taken  at 
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Bear  Lake,  British  Columbia,  July  20,  by  R.  P.  Currie,  in  the  United 
States  National  Museum  collection. 

Type  and  allotype  in  the  National  Museum,  from  Mount  Constitu- 
tion, Washington. 

Type.— Male,  Cat.  No.  22977,  U.S.N.M. 

No.  S.  DOUGHOPUS  BABBABICUS.  b«w  spmIm. 

Male. — ^Length,  4  mm. ;  of  wing  the  same.  Face  rather  wide,  white 
a  little  thiged  with  brownish  below  the  antennae.  Front  green,  not 
very  shining.  Antennae  (fig.  3a)  whoUy  black;  third  joint  small, 
nearly  round,  but  a  little  flattened  in  outline  at  tip.  Proboscis  and 
palpi  dark  yellowish  brown.     Orbital  cilia  wholly  black. 

Thorax  green  with  bronze  reflections,  not  very  shining.  Pleurae 
more  blackish,  dulled  with  gray  pollen.  Abdomen  green  with  cop- 
pery reflections.  Hypopygium  black;  its  lamellae  not  very  large, 
somewhat  triangular  in  outline,  but  rounded  on  lower  and  apical 
edges,  black,  fringed  on  apical  edge  with  black  hairs,  not  or  but  little 
jagged  on  apical  border. 

Coxae,  femora,  tibiae  and  tarsi  black,  knees  verj'  slightly  yellowish. 
Fore  coxae  with  white  poUen  and  black  hairs  on  their  anterior  sur- 
face, these  hairs  longer  than  in  many  species.  Middle  and  hind 
femora  each  with  two  preapical  bristles,  placed  one  before  the  other; 
the  latter  not  ciliate,  but  with  a  row  of  delicate  hairs  on  lower  inner 
edge,  which  become  longer  toward  the  tip  of  the  femora.  Hind 
tibiae  gradually  a  little  thickened  toward  their  tips,  middle  of  their 
inner  side  yehowish  and  with  very  short  hair.  Fore  tarsi  a  little 
longer  than  their  tibiae;  first  joint  nearly  as  long  as  the  remaining 
four  joints  taken  together;  fifth  joint  fuUy  as  long  as  the  fourth. 
Middle  and  hind  tarsi  each  about  one  and  a  fourth  times  as  long  as 
their  tibiae.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  (fig.  3)  grayish;  costa  scarcely  enlarged  at  tip  of  first  vein: 
last  section  of  fourth  vein  bent  near  its  basal  third;  hind  margin  of 
wing  scarcely  indented  at  tip  of  fifth  vein,  nearly  evenly  rounded, 
but  the  anal  angle  a  little  prominent. 

Described  from  2  males  from  Colorado. 

Type  in  United  States  National  Museum.  Para  type  in  the  Cornell 
University  collection. 

Type.— Male,  Cat.  No.  22978,  U.S.N.M. 

No.  4.  DOUCHOPUS  SORDIDATUS,  b«w  spedM. 

Male. — ^Length  4.5  nun.  Face  very  broad,  its  pollen  grayish  white, 
the  black  groimd  color  showing  through  a  little  in  the  type  specimen. 
Front  green  with  blue  reflections.  Antennae  wholly  black;  third 
joint  a  little  longer  than  wide,  obtusely  pointed  at  tip;  arista  a  little 
longer  than  the  antennae,  lower  half  of  the  orbital  cilia  pale. 
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Thorax  dark  green,  slightly  dulled  with  an  almost  invisible  brown 
pollen;  pleurae  with  grayish  pollen.  Abdomen  dark  greoi  with  a 
little  white  pollen  along  its  sides.  Hypopygium  black,  its  lamellae 
(fig.  4a)  yeHowish  at  base,  becoming  black  near  their  middle,  some- 
what triangular  in  outline,  but  roimded  apically,  scarcely  jagged  at 
upper  comer,  fringed  on  apical  border  with  short,  delicate,  little  hairs. 

Legs  wholly  black.  Fore  coxae  with  black  hairs  on  their  anterior 
surface.  Middle  and  hind  femora  each  with  one  preapical  bristle, 
the  latter  without  cilia  below.  Hind  tibiae  only  a  little  thickened, 
their  bristles  long.  All  tarsi  a  little  longer  than  their  tibiae;  middle 
tibiae  with  a  large  bristle  below;  middle  basitarsus  without  a  bristle; 
fore  tarsi  plain,  the  first  joint  about  as  long  as  the  three  following 
taken  together,  the  fifth  joint  appears  to  be  a  little  yellowish. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  4)  dark  grayish;  costa  scarcely  thickened  at  tip  of  fifth 
vein;  last  section  of  fourth  vein  bent  a  little  before  its  middle;  hind 
margin  of  wing  not  indented  at  tip  of  fifth  vein,  almost  evenly  rounded; 
anal  angle  rounded  but  rather  prominent. 

Female. — ^Agrees  with  the  male,  except  that  the  third  antennal 
joint  is  a  little  shorter  and  the  hind  tibiae  a  little  more  slender.  The 
face  is  nearly  the  same  width  as  in  the  male  and  of  the  same  sordid 
white  color;  wings  as  in  the  male. 

Described  from  1  pair  taken  by  J.  M.  Aldrich  in  Idaho. 

Type,  a  male  taken  at  Oxford;  allotype,  a  female  taken  at  Soda 
Springs;  both  in  the  United  States  National  Museum. 

Type.— Male,  Cat.  No.  22979.  U.S.N.M. 

No.  S.  DOUCHOPUS  FOBMOSUS,  b«w  ipmIm. 

Male. — Length  4  mm.;  of  wing  3.5  mm.  Face  rather  narrow, 
bright  silvery  white,  a  little  narrowed  below.  Antennae  wholly 
black;  third  joint  not  much  longer  than  wide,  somewhat  roimded  at 
tip,  evenly  rounded  below;  front  shining  green;  lower  orbital  cilia 
silvery  white. 

Thorax  dark  shining  green  with  blue  reflections,  or  wholly  blue; 
pleurae  dulled  with  white  pollen.  Abdomen  dark  green  with  black 
incisures  and  a  little  white  pollen  along  its  sides.  Hypopygium 
black;  its  lamellae  (fig.  5a)  of  moderate  size  but  rather  long,  some- 
what triangular,  tapering  into  the  stem,  but  roimded  at  apex,  whitish 
with  a  black  border  of  moderate  width,  not  at  all  jagged,  fringed 
with  delicate  little  hairs  which  are  brown  except  on  lower  part  of  the 
stem. 

Coxae,  legs  and  feet  wholly  black;  femora  with  green  reflections; 
knees  slightly  yellowish.  Fore  coxae  with  black  hairs  on  their  front 
surface.  Middle  and  hind  femora  each  with  one  preapical  bristle, 
the  latter  not  ciliate  below.     Hind  tibiae  but  little  thickened.    Fore 
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tarsi  scarcely  as  long  as  their  tibiae;  second  to  fifth  joints  of  about 
equal  length  and  taken  together  a  little  longer  than  the  first  joint. 
Middle  tarsi  a  little  longer  than  their  tibiae,  their  basitarsns  without  a 
bristle.  Calypters  yellow,  their  cilia  black.  Knobs  of  halteres  yeUow, 
their  stems  brown. 

Wings  (fig.  5)  grayish;  costa  not  thickened  at  tip  of  first  vein; 
last  section  of  fourth  vein  a  little  bent  beyond  its  basal  third;  hind 
margin  of  wing  scarcely  indented  at  tip  of  fifth  vein;  wings  narrowed 
toward  their  bases,  with  the  anal  angle  scarcely  at  all  developed, 
leaving  the  sixth  vein  dose  to  the  ^ng  margin. 

Described  from  2  males  taken  at  Three  Rivers,  California,  received 
by  J.  M.  Aldrich  from  C.  F.  Baker. 

Type— Male,  Cat,  No.  22980,  U.S.N.M. 

No.  6.  DOUCHOPUS  SQUAMOSUS,  new  spmIm. 

Male. — ^Length  3.5  mm.;  of  wing  3  mm.  Face  rather  wide, 
reaching  the  lower  corner  of  the  eye,  rounded  below,  its  sides  nearly 
parallel,  silvery  white.  Front  dark  shining  green,  the  silvery  poUen 
of  the  face  extending  above  the  antennae  along  the  inner  orbits  more 
than  half  way  to  the  vertex,  sometimes  covering  nearly  the  whole 
lower  half  of  the  front.  Antennae  wholly  black;  first  joint  rather 
long;  third  scarcely  longer  than  wide,  rounded  at  tip,  oval  in  outline. 
The  black  orbital  cilia  descending  to  about  the  middle  of  the  eye, 
the  lower  dlia  being  silvery  white^  flattened,  scale-like. 

Thorax  dark  shining  green;  pleurae  scarcely  dulled,  still  with  a 
httle  almost  invisible  brownish  gray  pollen.  Abdomen  dark  shining 
green,  usually  with  coppery  reflections  on  the  apical  portion;  one 
specimen  has  blue  reflections  on  the  sides  at  base;  I  can  not  see  any 
poU^i  on  the  abdomen.  Hypopygium  black;  its  lamellae  rather 
large,  somewhat  triangular  in  outline,  but  broadly  rounded  on  upper 
angle  at  apex,  yellowish  white  with  a  black  border,  which  is  narrow 
on  apical  portion  and  wider  on  the  rounded  upper  edge,  jagged 
and  bristly  at  apex,  closely  fringed  above,  sparsely  below,  with  delicate 
hairs. 

Coxae,  legs  and  feet  black;  femora  with  slight  green  reflections; 
extreme  tips  of  coxae  and  knees  yellowish  brown.  Fore  coxae  with 
white  pollen  and  very  minute  white  hairs  on  anterior  surface.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  bare  below, 
above  with  rather  long  hair.  Hind  tibiae  very  little  stouter  than  the 
anterior  pairs,  without  a  glabrous  stripe  above.  Fore  tarsi  plain, 
rather  stout,  scarcely  longer  than  their  tibiae;  first  joint  as  long  as 
the  three  succeeding  joints  taken  together;  third  and  fifth  joints  of 
nearly  equal  length,  fourth  a  little  shorter,  second  only  about  one 
third  as  long  as  first.  Middle  tarsi  (fig.  6a)  one  and  a  fourth  times  as 
long  as  their  tibiae,  a  little  compressed  and  widened,  being  widest 
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at  second  joint.  Hind  tatisi  a  little  longer  than  their  tibiae.  Calypters, 
their  cilia,  and  the  hal  teres  yellow. 

Wings  (fig.  6)  grayish  with  a  faint  brown  clouding  from  the  costa 
to  the  third  vein,  and  from  the  tip  of  first  vein  to  tip  of  third,  more 
distinct  in  some  specimens  than  in  others;  costa  not  enlarged  at  tip 
of  first  vein;  last  section  of  fourth  vein  bent  near  its  middle;  hhid 
margin  of  wing  not  indented  at  tip  of  fifth  vein;  anal  angle  of  wing 
nearly  obsolete,  the  wing  being  narrowed  toward  the  root. 

Female, — ^Agrees  with  the  male  in  color,  form  of  antennae,  legs 
and  wings,  except  that  the  middle  tarsi  are  shorter  and  less  flattened 
and  the  anal  angle  of  wing  a  little  more  prominent.  The  face  is  a 
little  wider  and  the  lower  orbital  cilia  are  but  little  flattened. 

Described  from  12  males  and  3  females.  J.  M.  Aldrich  took  3 
males  and  3  females  at  Hagerman,  Idaho,  July  1,  1900,  and  7  males 
At  Wells,  Nevada,  July  12,  1911.  C.  L.  Fox  took  1  male  at  Olancha, 
Inyo  County,  California.  I  took  1  male  at  Great  Salt  Lake,  Utah, 
June  8,  1915. 

Type.—Usle,  Cat,  No.  22981,  U.S.N.M.,  from  Hagerman,  Idaho. 

No.  7.  DOUCHOPUS  VIRmiS,  new  spedes. 

Male. — ^Length  3.6  mm.;  of  wing  the  same.  Face  rather  wide, 
long,  rounded  below,  silvery  white.  Front  dark  shining  green. 
Antennae  (fig.  7a)  wholly  black;  third  joint  longer  than  wide,  oval. 
Lower  orbital  cilia  silvery  white,  the  lowest  ones  much  flattened; 
the  black  cilia  not  descending  to  the  middle  of  the  eye. 

Thorax  dark  blue-green,  sometimes  almost  black-green,  very  shin- 
ing; pleurae  dulled  with  a  little  gray  pollen.  Abdomen  colored  about 
like  the  thorax.  Hypopygium  black,  its  lamellae  small,  somewhat 
triangular  in  outline,  whitish  with  a  black  apical  border,  which  is 
widest  at  upper  and  lower  corners,  a  little  jagged  at  lower  corner, 
fringed  with  delicate  dark  hairs. 

Coxae,  legs  and  feet  black,  extreme  tips  of  coxae  and  knees  a  little 
yellowish.  Fore  coxae  with  white  pollen.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  not  ciliate  below.  Hind 
tibiae  only  a  little  stouter  than  the  others.  Fore  tarsi  plain,  about 
one  and  a  fourth  times  as  long  as  their  tibiae;  first  joint  as  long  as 
the  following  three  taken  together;  second  nearly  half  as  long  as 
first,  fourth  and  fifth  of  nearly  equal  length;  each  joint  of  the  tarsi 
a  little  narrowed  at  base.  Middle  tarsi  only  a  Uttle  longer  than  their 
tibiae,  their  basitarsus  without  a  bristle.  Calypters  and  halteres 
yellow,  the  former  with  white  cilia. 

Wings  (fig.  7)  a  little  tinged  with  brown,  sometimes  much  so  on 
the  costal  edge  and  along  the  veins;  costa  much  enlarged  from  the 
tip  of  the  first  vein  two-thirds  of  the  way  to  the  root  of  the  wing, 
filling  in  the  angle  between  the  costa  and  the  first  vein  but  not  ex- 
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tending  beyond  its  tip;  last  section  of  fourth  vein  bent  at  its  middle; 
hind  margin  of  wing  not  indented  at  tip  of  fifth  vein;  anal  angle 
prominent. 

Female. — ^Face  a  little  wider,  silvery  white;  orbital  cilia  yellowish 
white;  the  pollen  of  the  face  not  extending  above  the  antennae; 
thorax  and  abdomen  very  bright  shining  green  with  some  coppery 
reflections  on  the  latter;  calypters  with  white  pollen. 

Described  from  1  pair  taken  at  Oxford,  Idaho,  by  J.  M.  Aldrich, 
and  1  male  taken  at  Bozeman,  Montana,  Jime  25,  1900,  by  E.  Koch, 
at  an  elevation  of  4,800  feet. 

Typ€.—U6le,  Cat.  No.  22982,  U.S.N.M.,  from  Oxford,  Idaho. 

The  male  of  this  form  diflfers  from  squamosus  in  having  the  lamellae 
of  the  hypopygium  very  much  smaller,  the  face^a  little  wider  and 
much  shorter,  and  its  pollen  not  extending  above  the  antennae  as  in 
that  species.  The  female  of  viridis  differs  from  that  of  squamosus 
in  having  the  silvery  pollen  of  the  face  end  at  the  antennae;  in  squa- 
mo8U8  it  extends  widdy  and  conspicuously  along  the  orbits  nearly  to 
the  vertex. 

No.  8.  DOUCHOPUS  NIGRIMANUS,  new  spedM. 

Male. — ^Length  3.75  mm.;  of  wing  3.25  mm.  Face  of  moderate 
width,  a  little  narrowed  below,  silvery  white.  Front  dark  green. 
Antennae  wholly  black;  third  joint  small,  about  as  long  as  wide, 
somewhat  orbicular  in  outline  but  a  little  pointed  at  tip.  Lateral 
and  inferior  orbital  cilia  white,  about  six  of  the  upper  cilia  on  each 
side  black. 

Thorax  dark  shining  green;  pleurae  dulled  with  gray  pollen. 

Abdomen  green  with  the  hind  margins  of  the  segments  black, 
sometimes  there  are  coppery  reflections  before  the  black  margins; 
the  white  pollen  on  its  sides  not  abundant.  Hypopygiimi  black; 
its  lamellae  (fig.  8a)  moderately  large,  somewhat  triangular  in  out- 
line, but  rounded  at  tip,  white  with  a  rather  narrow  black  border  on 
the  apical  margin,  which  is  jagged  and  bristly. 

Coxae,  legs^  and  feet  black,  knees  only  a  little  yellowish.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  not  ciliated 
bdow.  Posterior  tibiae  thickened,  especially  toward  their  tips. 
Fore  tarsi  a  little  longer  than  their  tibiae;  first  joint  nearly  as  long 
as  the  remaining  four  joints  taken  together,  second  joint  nearly  as 
long  as  third  and  fourth  taken  together,  the  third  being  about  two- 
thirds  and  the  fourth  one-third  as  long  as  the  second.  Middle  tarsi 
a  little  longer  than  their  tibiae,  their  basi tarsus  being  without  a 
bristle  above.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  (fig.  8)  grajdsh,  tinged  with  brown  in  front  of  third  vein; 
costa  not  enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein 
bent  near  its  middle;  third  vein  bent  backward  at  tip;  hind  margin 
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of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  not  promi- 
nent, the  wing  being  narrowed  tbward  the  root. 

Female, — ^A  female  taken  at  the  same  time  as  one  of  the  males  has 
the  face  wider,  silvery  white;  the  extreme  tip  of  the  fore  tibiae  are 
yellow;  the  second  and  third  joints  of  the  fore  tarsi  are  nearer  of  a 
length  than  in  the  male,  still  the  second  is  a  little  the  longest;  wings 
grayish  and  a  little  wider;  anal  angle  rounded  and  not  at  all  promi- 
nent. 

Described  from  2  males  and  1  female  from  Idaho;  1  pair  were 
taken  at  Bovill,  June  17,  1911;  the  other  male  at  Moscow  Mountain 
July  7,  1918.    All  3  specimens  were  taken  by  A.  L.  Melander. 

Type  from  Moscow  Mountain;  allotype  from  Bovill;  both  are  in 
the  collection  of  A.  L.  Melander. 

No.  9.  DOUCHOPUS  NIGRICAUDA,  new  spedes. 

Male. — Length  5  mm. ;  of  wing  4-4.3  mm.  Face  nearly  as  wide 
as  the  front,  silvery  white,  a  little  yellowish  just  below  the  antennae. 
Front  shining  green  with  blue  or  coppery  reflections.  Antennae 
wholly  black;  third  joint  small,  about  as  long  as  wide,  a  little  pointed 
at  tip.  Lower  orbital  cilia  silvery  white,  the  lower  cilia  flattened, 
scale-like,  the  black  cilia  reaching  down  to  about  the  middle  of  the  eye. 

Thorax  green  with  blue  and  bronze  reflections,  shining;  pleurae  a 
little  dulled  with  white  pollen. 

Abdomen  green  with  blue  and  bronze  reflections,  usually  the 
apical  segments  more  coppery,  very  bright  and  shining,  no  white 
pollen  on  its  sides.  Hypopygium  black;  its  lamellae  (fig.  9a)  large, 
nearly  as  long  as  the  hypopygium',  the  wide  central  portion  a  little 
longer  than  wide,  somewhat  orbicular,  with  tiie  narrow  stem  at 
base  and  a  narrow  rounded  projection  at  apex  fringed  with  long 
blackish  hairs,  which  are  longest  at  tip  of  the  projection. 

Coxae,  legs,  and  feet  black,  knees  a. very  little  yellowish.  Foro 
coxae  covered  with  silvery  pollen  and  with  a  few  minute  white 
hairs  on  the  anterior  surface.  Middle  and  hind  femora  each  with 
one  preapical  bristle,  the  latter  without  cilia  below.  Hind  tibiae  a 
little  thickened,  the  glabrous  stripe  on  upper  surface  can  be  seen  as  a 
shining  line  between  the  rows  of  large  bristles.  Fore  tarsi  a  little 
longer  than  their  tibiae,  plain,  the  first  joint  scarcely  as  long  as  the 
three  following  joints  taken  together.  Middle  tarsi  one  and  a  third 
and  hind  tarsi  one  and  a  half  times  as  long  as  their  tibiae.  Calypters, 
their  cilia  and  the  halteres  yellow. 

Wings  (fig.  9)  grajdsh;  costa  scarcely  enlarged  at  tip  of  first  vein, 
but  when  viewed  from  in  front  it  shows  a  little  flattening  of  the  costa 
with  a  little  bristle-like  point  at  outer  end  on  the  lower  surface  of 
wing;  last  section  of  fourth  vein  considerably  bent  at  its  middle; 
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hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein  and  nearly 
evenly  rounded,  the  anal  angle  not  being  much  developed. 

Female. — ^The  above  description  is  true  of  the  female  in  all  points 
outside  of  the  hypopygium,  exc^t  that  the  costa  has  no  enlargement 
at  tip  of  first  vein  and  the  hind  tibiae  are  scarcely  at  all  thickened, 
they  are  not  very  much  so  in  the  male.  The  face  is  the  same  width 
as  in  the  male  and  has  the  same  silvery  pollen. 

Described  from  5  males  and  12  females  taken  by  J.  M.  Aldrich, 
Hazen,  Nevada,  July  13,  both  at  shore  of  Soda  Lakes  and  at  fresh- 
water seepage  near  by;  Market  Lake,  Idaho,  and  Longmire's  Springs, 
Mount  Rainier,  Washington,  Aug.  2.  There  is  1  pair  from  Colorado 
in  the  United  States  National  Museum,  collector  unknown. 

Type  and  allotype  from  Colorado  and  in  the  United  States  National 
Museum. 

IVp«.— Male,  Cat.  No.  22983,  U.S.N.M. 

No.  10.  DOUCHOPUS  OTATUS  Loew. 

*  Dolichoptu  ovatus,  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  13;  Mon.  of  N.  Amer. 
Diptera,  pt.  2,  1864,  p.  35.— Osten  Sackbn,  Cat.  of  N.  Amer.  Diptera,  1878, 
p.  108. 

Male. — ^Length  4  mm.;  of  wing  the  same.  Face  very  narrow, 
silvery  white.  Front  rather  narrow,  shining  green.  Antennae 
(fig.  10a)  wholly  black;  third  joint  nearly  orbicular  in  outline,  a 
little  pointed  at  tip,  lateral  and  inferior  orbital  cilia  white,  the  black 
cilia  descending  about  one-third  the  eye  height. 

Thorax  dark  shining  green  with  slight  bronze  reflections  on  the 
anterior  edge  of  the  dorsimi;  pleiurae  dulled  with  whitish  pollen. 

Abdomen  greon  with  coppery  reflections.  Hypopygimn  black;  its 
lamellae  (fig.  10)  rather  small,  somewhat  triangular  in  outline,  but 
roimded  on  upper  comer;  white  with  a  narrow  black  border  on 
apical  margin,  jagged  and  bristly  on  the  lower  comer,  otherwise  the 
out^r  margin  is  fringed  with  little  dark  hairs. 

Coxae,  legs,  and  feet  black;  knees,  tips  of  fore  and  middle  coxae 
and  extreme  bases  of  fore  and  middle  basitarsi  yellowish.  Fore 
coxae  with  white  pollen  and  minute  black  hairs  on  the  anterior  sur- 
face. Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  without  cilia  below.  Hind  tibiae  scarcely  thicker  than  the 
others,  the  glabrous  stripe  on  their  upper  surface  can  be  seen  as  a 
shining  line  between  the  rows  of  large  bristles.  Fore  tarsi  scarcely 
as  long  as  their  tibiae,  the  first  joint  being  as  long  as  the  remaining 
four  taken  together,  third  and  fourth  joints  scarcely  as  long  as  broad. 
Middle  and  hind  tarsi  slightly  longer  than  their  tibiae.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  a  little  grayish;  costa  not  thickened  at  tip  of  first  vein; 
bend  in  last  section  of  fourth  vein  just  beyond  its  basal  third;  hind 
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margin  of  wing  scarcely  indented  at  tip  of  fifth  vein,  evenly  rounded, 
the  anal  angle  being  nearly  obsolete. 

Female, — ^Face  wider  than  in  the  male,  still  not  very  wide  for  a 
female,  silvery  white;  middle  tibiae  with  one  bristle  below  and  their 
basitarsi  without  a  bristle  above;  the  third  and  fourth  veins  are 
convergent  as  in  the  male. 

Redescribed  from  7  males  from  the  following  locations:  Lake 
Mills,  Wisconsin,  Aug.;  Big  Stone,  South  Dakota,  Aug.  (Aldrich); 
Ithaca,  New  York,  May  19;  Lewiston,  New  York,  Aug.  1 ;  Fort  Erie, 
Ontario,  June  9  (Van  Duzee).    Osten  Sacken  reports  it  from  Illinois. 

Type  ZocaZ%.— "Middle  States.'' 

No.  11.  DOUCHOPUS  MYOSOTA  Ostoa  Si^keiu 

Dolichopus  myosota,  Osten  Sackbn,  Biologia  Centrali  Americana,  Diptera,  vol. 
1,  1887,  p.  213.— Mblandbr  and  Brubs,  Biological  Bulletin,  vol.  1, 1900,  p.  148. 

Male, — ^Length  4  mm.;  of  wing  3.5  mm.  Face  very  nwrow, 
silvery  white.  Front  dark  but  shining  green.  Antennae  wholly 
black;  third  joint  but  little  longer  than  wide,  oval  but  rather  pointed 
at  tip,  lower  orbital  cilia  white,  the  lower  ones  a  very  little  flattened, 
the  black  cilia  descending  nearly  to  the  middle  of  the  eye  hight. 

Thorax  and  abdomen  dark  shining  green  with  blue  reflections, 
sometimes  also  with  a  little  bronze  on  the  fore  part  of  the  dorsimi; 
pleurae  and  sides  of  the  abdomen  dulled  with  white  pollen.  Hypo- 
pygiiun  black;  its  lamellae  (fig.  11a)  small,  triangular,  rather  trun- 
cate at  apex,  white  with  very  narrow  black  border  on  apical  margin, 
scarcely  jagged  at  lower  comer,  fringed  on  apical  margin  with  delicate 
hairs. 

Cbxae,  legs  and  feet  black,  knees  a  very  little  yellowish.  Fore 
coxae  with  white  pollen  and  with  little  black  hairs  on  inner  half,  and 
white  hairs  on  outer  half  of  their  anterior  surface.  Middle  and  hind 
femora  each  with  one  preapical  bristle;  the  latter  with  a  row  of  dark 
hairs  on  lower  inner  edge,  these  hairs  scarcely  long  enough  to  call 
cilia.  All  femora  usually  tinged  with  green.  Posterior  tibiae 
thickened,  especially  at  tip,  with  rather  long  hair  on  ixmer  side.  Fore 
tarsi  about  equal  to  their  tibiae  in  length,  first  joint  about  as  long  as 
the  remaining  four  taken  together.  Middle  and  hind  tarsi  dis- 
tinctly longer  than  their  tibiae,  middle  basitarsus  without  a  bristle 
above.     Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  slightly  grayish  (fig.  11)  darker  in  front  of  second  vein; 
costa  not  enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  bent 
just  before  its  middle;  hind  margin  of  wing  scarcely  indented  at  tip 
of  fifth  vein,  evenly  rounded,  the  anal  angle  being  obsolete. 

Female. — ^Face  as  wide  as  the  front,  its  pollen  white;  third  antenna 
joint  not  as  long  as  wide;  orbital  cilia  not  at  all  flattened;  hairs  of 
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the  fore  coxae  all  black;  hind  femora  without  a  row  of  hairs  below; 
hind  tibiae  not  thickened.  It  agrees  with  the  male  in  color,  the 
wing  venation,  and  in  the  middle  tibiae  having  one  bristle  below  and 
middle  basitarsi  being  without  a  bristle  above. 

fiedescribed  from  8  males  and  14  females  taken  by  J.  M.  Aldrich: 
Kendrick,  Idaho,  May  25;  St.  Anthony,  Idaho,  June  16;  and  Wells, 
Nevada,  July  16;  and  1  female  from  Rainier,  Washington,  Aug.  30, 
at  an  elevation  of  5,000  feet  I  took  3  females  in  San  Diego  County, 
California,  on  the  edge  of  the  desert,  Apr.  15. 

Type  localHy. — Northern  Sonora,  Mexico.  Melander  and  Bruee 
report  it  from  California.  Type  in  British  Museum;  the  identifica- 
tion is  from  the  description  only. 

The  males  of  ovatua,  dcuminatuSy  myoaoiay  and  mgrimanua  are 
very  much  alike  but  they  differ  in  the  formation  of  the  lamellae  of 
the  hypopygium;  myosota  has  the  lamellae  small  and  truncate  at 
apex;  ovatus  and  nigrimanua  have  them  roimded  at  apex,  those  of 
the  former  are  smaller  and  less  rounded  than  those  of  the  latter; 
ocnimiTiatus  has  the  lamellae  long  and  acutely  pointed  at  tip. 

The  female  of  ovatus  has  the  third  and  fourth  veins  more  convergent 
than  those  of  axMminatu8,  the  fore  tibiae  and  fore  and  middle  basi- 
tarsi of  the  former  are  less  yellowish,  but  the  females  of  the  two 
species  are  not  easily  separated.  The  females  of  myosota  and  nigri" 
manus  differ  from  the  two  species  mentioned  above  in  having  the 
legs  and  feet  wholly  deep  black,  except  that  the  knees  may  be  a 
very  little  yellowish.  They  differ  from  each  other  in  that  myosota 
has  third  and  fourth  veins  nearly  parallel  beyond  the  bend  in  fourth 
vein,  while  in  nigrimanus  they  are  more  convergent;  the  two  last  are 
western  and  the  former  two  are  eastern  species.  The  female  of 
adaeguatus  ought  to  be  mentioned  here  as  it  is  very  much  like  those 
mentioned  above,  except  that  it  has  two  bristles  below  on  the  middle 
tibiae. 

No.  12.  DOUCHOPUS  MULTISETOSUS,  ii«w  i 


Male. — ^Length  3.5-4.25  mm.;  of  wing  3.5-4  mm.  Face  rather 
wide,  silvery  white,  narrowed  a  little  below.  Front  shining  green, 
sometimes  with  bronze  reflections.  Antennae  wholly  black,  third 
joint  nearly  orbicular  in  outline,  but  the  notch  where  the  arista  is 
inserted  makes  the  tip  somewhat  pointed.  Lower  orbital  cilia 
glistening  white,  those  near  the  proboscis  a  little  flattened,  scale-like, 
the  black  ciUa  descend  about  one-fourth  of  the  eye  height. 

Thorax  dark  shining  green,  sometimes  with  bronze  reflections; 
pleurae  black,  dulled  with  gray  pollen. 

Abdomen  green  with  black  incisures  and  coppery  reflections, 
especially  on  the  apical  segments.  Hypopygiimi  black;  its  lamellae 
(fig.  12a)  moderately  small,  somewhat  triangular  in  outline,  but 
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with  the  outer  edge  rounded,  whitish  with  rather  wide  black  border 
on  apical  margin,  where  it  is  fringed  with  delicate  dark  hairs,  a  little 
jagged  and-  bristly  on  lower  corner. 

Cbxae,  legs,  and  feet  wholly  black,  fore  coxae  with  white  pollen 
and  little  black  hairs  on  their  anterior  surface.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  not  ciliated  below. 
Hind  tibiae  thickened  toward  their  tips;  the  glabrous  stripe  on  their 
upper  surface  can  be  seen  as  a  shining  line  between  the  rows  of 
bristles,  which  are  rather  large,  about  eight  in  each  row.  Fore  tarsi 
nearly  one  and  one-fourth  times  ad  long  as  their  tibiae.  First  joint 
as  long  as  the  three  following  taken  together.  Middle  tarsi  one  and 
a  third  times  as  long  as  their  tibiae  and  hind  tarsi  one  and  a  fourth 
times;  posterior  basitarsi  with  about  12  large  bristles.  Calypt^^ 
and  halteres  yellow,  the  former  with  black  cilia  below  and  numerous 
pale  hairs  or  cilia  above. 

Wings  (fig.  12)  grayish,  tinged  with  brown  in  front  of  second  vein, 
sometimes  the  brown  tint  extends  to  the  third  vein;  costa  not  en- 
larged at  tip  of  first  vein;  fourth  vein  with  the  last  section  consider- 
ably bent  near  its  middle;  hind  margin  of  wing  a  little  indented  at 
tip  of  fifth  vein;  the  anal  angle  but  little  developed,  rounded. 

Females. — ^Face  wide  as  the  front,  grayish  brown;  hind  basitarsi 
with  only  a  few  bristles  as  usual;  otherwise  as  in  the  male  Middle 
tibiae  with  one  bristle  below  and  their  basitarsi  with  a  la^e  bristle 
above. 

Described  from  several  males  and  females.  J^  M.  Aldrich  took  it 
at  Tennessee  Pass,  C!olorado,  July  25;  Johnson  took  it  at  Pine  Lake, 
Southern  California;  and  E.  P.  Van  Duzee  took  it  at  Tahoe,  California, 
June  24,  and  at  Himtington  Lake,  Fresno  County,  California,  July 
5-14,  at  7,000  feet  elevation. 

Holotype  and  allotype  in  the  National  Museiun,  and  taken  at 
Tahoe,  California. 

Type  —Male,  Cat.  No.  22984,  U.S.N.M.,  from  Colorado. 

No.  19.  DOLICHOPUS  KANSENSIS  Aldrich. 

DolichopuB  l-ansensis  Aldrich,  Kansas  Univ.  Quart.,  1893,  vol.  2,  p.  8. 

The  original  description  is  as  f oUows : 

Dark  green,  feet  black,  cilia  of  inferior  orbit  white,  face  wide.  Face  and  lower 
part  of  the  front  yellow  poUinose,  remainder  of  front  dark  green.  Antennae  black, 
third  joint  only  moderately  laige,  with  a  short  arista.  Dorsum  of  thorax  dark  green, 
pleurae  black  with  but  little  dust.  Tegulae  [calypters]  yellow  with  black  cilia, 
halteres  yellow.  Abdomen  dark  green,  toward  the  tip  more  black-green.  Hypopy- 
gium  black,  the  laodellae  rounded,  whitish  with  a  rather  wide  black  border  and  small 
bristles.  Legs  from  coxae  to  tarsi  wholly  black,  at  the  knees  with  the  faintest  trace 
of  red.  Fore  tarsi  over  one  and  one-half  times  the  length  of  the  tibiae,  middle  tarsi 
about  one  and  one-fourth  times.  Hind  tibiae  incrassated;  hind  femora  below  with 
delicate  blackish  cilia  of  moderate  length,  wings  almost  hyaline;  costa  slightly  thick* 
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ened;  last  augment  of  fourth  vein  as  in  the  figure  of  BygroceUuthus  ciliatus.  Length 
4.2  mm.;  of  wing  3.8  mm. 

One  male,  Kansas.    Type  in  the  University  of  Kansas. 

Resembles  D.  ovatuSf  but  has  wider  face,  shorter  and  weaker  cilia  on  hind  femora, 
and  the  fore  tarsi  nearly  twice  as  long. 

Oopy  of  original  description;  type  not  seen. 

Ko.  14.  D9UCHOPUS  DETEBSUS  Loew. 

Doliehopus  detenus,  Lobw,  Gent.,  vol.  7,  No.  79,  1866.— Aldrich,  Kansas  Univ. 
Quart.,  vol.  2, 1893,  p.  8. — ^Mblandeb  and  Brubs,  Biological  Bulletin,  vol.  1, 
1900,  p.  148. 

Male. — ^Length  4.5-6  mm.;  of  wing  4  mm.  Face  rathe^;  wide, 
silvery  white.  Front  shining  green.  Anteimae  wholly  black;  third 
joint  almost  orbicular  in  outline,  but  a  little  pointed  at  tip.  Inferior 
orbital  cilia  white,  the  black  cilia  reaching  nearly  to  the  middle  of 
the  eye  height. 

Thorax  bright  green,  shining  but  dark;  pleurae  a  little  dulled  with 
gray  pollen.  Abdomen  dark  shining  green  with  black  incisures. 
Hypopygium  black;  its  lamellae  (fig.  14a)  rather  large,  somewhat 
triangular  in  outline,  but  rounded  on  apical  mai^in,  blackish,  fringed 
with  little  hairs,  ja^ed  and  bristly  at  tip. 

Coxae,  legs,  and  feet  black;  knees  a  little  yellowish;  fore  coxae 
with  white  pollen  and  little  black  hairs  on  anterior  surface.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  ciliate  on 
lower  inner  edge  with  long  black  hairs,  the  longest  of  which  are  a 
little  longer  than  the  width  of  the  femora.  Posterior  tibiae  a  little 
thickened,  onore  so  toward  their  tips;  the  glabrous  stripe  on  upper 
surface  wide,  including  the  inner  row  of  large  bristles.  Fore  tarsi  as 
long  as  their  tibiae;  the  first  joint  being  about  as  long  as  the  remaining 
four  joints  taken  together.  Middle  tarsi  about  as  long  as  their  tibiae, 
hind  ones  one  and  a  fourth  times  as  long  as  their  tibiae.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  14)  a  little  grayish;  costa  with  a  small  knot-like  enlarge- 
ment at  tip  of  first  vein;  last  section  of  fourth  vein  bent  before  its 
middle;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein, 
but  just  before  its  tip  the  margin  has  a  small  lobe,  which  forms  a 
shallow  sinus  between  the  tip  of  fifth  and  sixth  veins;  anal  angle 
rather  prominent. 

Female. — ^Face  wide,  rather  silvery;  hind  femora  without  cilia; 
hind  tibiae  not  thickened;  costa  without  enlargement.  Middle  tibiae 
with  one  bristle  below  and  their  basitarsi  without  a  bristle  above. 
The  wing  has  a  slight,  but  distinct,  outward  wave  or  lobe  before  the 
tip  of  fifth  vein  as  in  the  male,  but  much  less  prominent. 

Bedescribed  from  7  males  and  11  females  from  the  following  loca- 
tions: St.  Anthony  Park,  Minnesota;  Battle  Creek,  Michigan 
(Aldrich) ;  Milwaukee,  Wisconsin,  June  28  (Wheeler) ;   Buffalo,  New 
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York,  Aug.  8;  Toronto,  Ontario,  July  3  (Van  Duzee);  Montreal, 
Quebec,  Aug.  6. 

Type  locality, — Saratoga,  New  York.  Aldrich  reports  it  from 
Minnesota  and  South  Dakota;  Melander  and  Brues  from  Illinois. 

Type, — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa* 
chusetts;  has  been  examined. 

No.  IS.  DOUCHOPUS  ENIGMA  MeUndw  and  BroM. 

Dolichopiu  enigma  Mblandeb  and  Bbues,  Biol.  Bull.,  vol.  1, 1900,  p.  139,  fig. 

Male. — ^Length  4-5.2  mm.;  of  wing  the  same.  Face  rather  broad 
but  short,  silvery  white,  appearing  dark  gray  in  most  lights.  Front 
shining  green.  Antennae  (fig.  156)  wholly  black;  third  joint  a  little 
longer  than  wide,  somewhat  conical  in  outline,  scarcely  pointed  at  tip. 
Lower  orbital  cilia  white;  the  black  cilia  descending  about  one-third 
of  the  eye  height. 

Thorax  shining  green,  sometimes  with  bronze  reflections;  pleurae 
a  little  dulled  with  gray  pollen.  Abdomen  green  with  very  slight 
bronze  reflections.  Hypopygium  black;  its  lamellae  (fig.  15a) 
moderately  large,  quadrangular  in  outline  but  the  stem  placed  close 
to  the  lower  comer,  yellowish  white  with  a  black  border,  which  is 
widest  on  apical  margin,  jagged  and  bristly  at  apex,  its  sides  fringed 
with  little  hairs. 

Coxae,  legs,  and  feet  black,  the  knees  scarcely  yellowish.  Fore 
coxae  with  white  pollen  and  minute  black  hairs  on  their  anterior 
surface.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  ciliate  with  pale  hairs  on  lower  inner  edge  of  apical  half,  which 
are  nearly  as  long  as  the  width  of  femora  (easily  overlooked);  hind 
tibiae  only  slightly  thicker  than  the  others,  the  glabrous  stripe  on 
upper  edge  can  be  seen  as  a  shining  line  between  the  rows  of  large 
bristles.  Fore  and  middle  tarsi  a  little  longer  than  their  tibiae. 
Third  and  fifth  joints  of  fore  tarsi  of  nearly  equal  length,  fourth  a 
little  shorter.  Middle  tibiae  with  one  bristle  below,  their  basitarei 
without  a  bristle.  Hind  tarsi  one  and  a  fourth  times  as  long  as  their 
tibiae.  Calypters  and  halteres  yellow,  the  former  with  black  cilia, 
which  appears  more  or  less  pale  in  certain  lights,  in  the  type  specimen 
it  is  almost  white. 

Wings  (fig.  15)  grayish,  a  little  darker  in  front;  costa  with  a  very 
small  knot-like  enlargement  at  tip  of  first  vein;  last  section  of  fourth 
vein  bent  just  beyond  its  basal  third;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein;  anal  angle  rounded,  only  a  little 
prominent. 

Redescribed  from  the  1  male  type  in  the  American  Museum  at 
New  York,  taken  at  North  Park,  Colorado,  at  9,000  feet  elevation  in 
July;  and  4  males  taken  by  J.  M.  Aldrich,  at  Marshall  Pass,  Colorado, 
July  28,  at  10,856  feet  elevation. 
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Male. — Length  4  mm.;  of  wing  the  same.  Face  wide,  covered  with 
dark  brown  pollen,  which  is  coarse  and  somewhat  yellow  in  some 
individuals.  Front  shining  green.  Antennae  (fig.  166)  wholly 
black;  third  joint  slightly  longer  than  wide,  oval,  rounded  at  tip. 
Lower  orbital  cilia  whitish;  the  black  cilia  descend  about  one-third 
of  the  eye  height. 

Thorax  green,  not  very  dark  or  bright,  but  shining  and  with  blue 
or  bronze  reflections;  pleurae  dulled  with  white  pollen.  Abdomen 
.shining  green  with  coppery  reflections,  especially  toward  its  apex, 
sometimes  with  blue  reflections  on  the  basal  segments.  Hypopygium 
black;  its  lamellae  (fig.  16a)  moderately  large,  somewhat  triangular, 
white  with  rather  wide  black  border  on  the  rounded  apical  margin, 
which  is  jagged  and  bristly,  their  upper  and  lower  edges  fringed 
with  delicate  brown  hairs. 

Ooxae,  legs  and  feet  wholly  black.  Fore  coxae  with  conspicuous 
little  black  hairs  and  white  pollen  on  the  anterior  surface.  Middle 
and  hind  femora  each  with  two  preapical  bristles,  placed  one  before 
the  other,  the  latter  ciliated  with  brown  hairs  on  lower  inner  edge  of 
their  center,  the  longest  of  these  hairs  about  three-fourths  as  long  as 
width  of  femora.  Hind  tibiae  thickened,  upper  side  with  the  bristles 
in  the  usual  two  rows  large,  about  six  in  each  row,  the  glabrous 
stripe  between  them  distinct  and  widely  extending  upon  the  inner 
side  of  tibia  on  its  basal  half,  lower  side  with  a  row  of  bristlelike 
hairs  of  somewhat  unequal  length  and  ending  in  one  large  bristle 
a  little  distance  before  the  tip.  Fore  tarsi  about  one  and  a  fourth 
times  as  long  as  their  tibiae,  the  first  joint  a  little  longer  than  the  two 
succeeding  joints  taken  together,  fourth  joint  slightly  shorter  than 
ihe  fifth.  Middle  tarsi  one  and  a  fourth,  hind  tarsi  one  and  a  third 
times  as  long  as  their  tibiae.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  16)  grayish;  costa  not  or  scarcely  enlarged  at  tip  of 
first  vein;  last  section  of  fourth  vein  a  little  bent  at  its  middle;  hind 
margin  of  wing  a  little  indented  at  tip  of  fifth  vein,  evenly  rounded, 
the  anal  angle  being  very  little  developed. 

Female. — Face  a  Uttle  wider  than  in  the  male;  hind  femora  not 
ciliate  but  with  delicate  little  brown  hairs  on  inner  edge  of  apical 
half;  hind  tibiae  not  or  scarcely  thickened;  front  of  wing  a  little 
brownish  as  far  back  as  the  third  vein;  otherwise  about  as  in  the 
male.  The  middle  tibiae  have  one  bristle  below  and  their  basitarsi 
are  without  a  bristle  above. 

Described  from  22  males  and  9  females.  J.  M.  Aldrich  took  6  in 
Idaho,  June  12-20;  Baker  took  1  in  Colorado;  I  took  23  at  Wells, 
Nevada,  June  6,  and  1  at  Victor,  Colorado,  June  11,  at  9,900  feet 
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elevation.  I  found  it  quite  abundant  on  marshy  ground  at  Wells, 
Nevada. 

Holotype  and  allotype  in  the  United  States  National  Museum,  and 
taken  at  Wells,  Nevada. 

Type.— Male,  No.  22985,  U.  S.  N.  M. 

No.  17.  DOLICHOPUS  PALUSTER  Melander  and  Braes. 

Dolichopus  paluiter  Melander  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  136,  figs. 

Male. — ^Length  5-5.5  mm.;  of  wing  4.5-5  mm.  Face  wide,  only  a 
little  narrowed  below,  covered  with  brown  or  yellowish-brown 
pollen.  Front  green,  sometimes  with  bronze  reflections.  Antennae 
(fig.  17a)  wholly  black;  third  joint  a  little  longer  than  wide,  somewhat 
oval  in  outline.  Proboscis  and  palpi  black  with  black  hairs,  orbital 
cilia  wholly  black. 

Thorax  green,  with  indications  of  two  coppery  lines  on  the  dorsum 
and  sometimes  blue  reflections;  pleurae  more  black  with  whitish 
pollen.  Abdomen  green  with  bronze  and  sometimes  blue  reflections, 
with  scarcely  a  trace  of  white  pollen  on  its  sides.  Hypopygium 
black;  its  lamellae  of  moderate  size,  oval,  whitish  with  a  sharply 
defined  black  border  which  is  widest  on  apical  margin  and  very 
narrow  on  lower  edge,  jagged  and  bristly  at  lower  apical  comer, 
fringed  above  with  rather  long  but  delicate  brown  hairs.  Coxae, 
legs  and  feet  black.  Fore  coxae  with  white  pollen  and  black  hairs 
on  their  anterior  surface.  Middle  and  hind  femora  eacii  with  two 
preapical  bristles,  placed  one  before  the  other;  posterior  pair  ciliated 
with  black  hairs  on  lower  inner  edge;  these  hairs  are  brown  or  even 
whitish  in  same  individuals  and  about  three-fourths  as  long  as  the 
width  of  the  femora.  Middle  tibiae  with  a  long  bristle  below  and  one 
longer  than  the  others  beyond  the  middle  on  upper  surface,  hind 
tibiae  thickened,  with  the  glabrous  stripe  on  upper  surface  quite 
distinct  but  narrow.  Fore  tarsi  a  little  longer  than  their  tibiae,  the 
joints  of  decreasing  length  but  the  fifth  not  shorter  than  the  fourth; 
first  joint  nearly  as  long  as  the  three  following  taken  together.  Middle 
tarsi  a  little  longer  than  their  tibiae.  Hind  tarsi  one  and  a  third 
times  as  long  as  their  tibiae.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

T^ngs  (fig.  17)  gray,  usually  tinged  with  brown  in  front  of  the  third 
or  even  back  to  the  fourth  vein,  the  veins  often  narrowly  bordered 
with  brown;  costa  with  a  very  small  enlargement  at  tip  of  first  vein; 
last  section  of  fourth  vein  moderately  bent  near  its  middle;  hind 
margin  of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  not 
prominent,  but  the  wing  rather  wide  at  its  middle. 

Female. — ^Face  as  wide  as  the  front;  hind  tibiae  not  thickened; 
hind  femora  with  only  very  short,  delicate  hairs  on  lower  inner  edge; 
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wings  more  strongly  tinged  with  brown;  otherwise  about  as  in  the 
male.    The  middle  basitarsi  without  a  bristle  above. 

Redescribed  from  12  males  and  9  females.  Pacific  Grove,  Cali- 
fornia, May  9  (J.  M.  Aldrich);  Monterey,  California,  July  17,  and 
Pine  Lake,  southern .  Calif ornia  (Johnson);  Palo  Alto,  California, 
June  3  (M.  C.  V.);  Hood  River,  Oregon,  June  8  (Cole). 

Type  locality, — ^Monterey,  California. 

Type. — ^American  Museum  of  Natural  History;  it  has  been 
examined. 

No.  18.  DOUCHOPUS  TETRICUS  Loew. 

Dolixhopus  teiricua  Loew,  Mon.  of  N.  Amer.  Dipt.,  pt.  2, 1864,  p.  33. 

Male. — ^Length,  4,5  mm.;  of  wing,  4  mm.  Face  rather  wide,  a 
little  narrowed  below,  yellowish  gray.  Front  green.  Antennae 
wholly  black  (Doctor  Loew  states  that  the  third  joint  is  "  almost 
round,  still  with  a  sharp  projection  at  tip."  The  third  joint  is  now 
missing  in  the  male  type).  Lateral  and  inferior  orbital  cilia  yellowish 
white,  a  few  of  the  upper  cilia  black. 

Thorax  and  abdomen  dark  green,  the  latter  with  coppery  reflec- 
tions. Hypopygium  black;  its  lamellae  of  moderate  size,  elliptical 
in  outline,  whitish  with  a  black  border  on  apical  and  upper  margins, 
ja^ed  and  bristly  at  apex. 

Coxae  black,  anterior  pair  with  black  hairs  and  a  very  little  white 
pollen  on  their  front  surface;  femora  and  tibiae  black.  Fore  and 
middle  femora  with  apical  third,  hind  ones  with  apical  fourth  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
filiated  for  nearly  their  whole  length  on  lower  inner  edge  with  blackish 
hairs,  the  longest  of  which  are  about  as  long  as  the  width  of  the 
femora.  All  tibiae  yellowish  at  extreme  base;  posterior  pair  dis- 
tinctly but  not  greatly  thickened,  but  a  little  more  so  at  tip;  when 
viewed  in  the  right  direction  they  appear  a  little  narrowed  in  the 
middle.  Fore  tarsi  (fig.  18)  a  little  longer  than  their  tibiae;  their 
basitarsi  black,  except  at.  extreme  tip,  which  is  yellowish,  about  as 
long  as  the  two  following  joints  taken  together;  second  and  third 
joints  yellowish;  fourth  black,  a  little  more  than  half  as  long  as  third, 
perhaps  very  slightly  compressed  but  scarcely  so;  fifth  joint  black, 
compressed,  about  as  long  as  third  and  nearly  as  wide  at  tip  as  long, 
somewhat  obcordate.  Middle  tarsi  about  one  and  a  fourth  times  as 
long  as  their  tibiae,  the  first  joint  more  than  half  as  long  as  the  tibiae 
and  with  a  large  bristle  near  apical  fourth.  Hind  tarsi  wholly  black. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  grayish;  costa  not  at  all  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  considerably  bent  near  its  middle;  third  vein 
bent  backward  a  little  toward  its  tip;  hind  margin  rather  evenly 
rounded,  not  indented  at  tip  of  fifth  vein;  anal  angle  rather  promi- 
nent. 
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Female. — -Face  wider  and  whiter  than  in  the  male;  wing  and  anten- 
nae as  in  the  male,  the  third  joint  of  the  latter  being  as  described  bj 
Loew  and  rather  large  for  a  female;  fore  tarsi  plain,  fifth  joint 
slightly  longer  than  the  fourth,  the  second  and  third  joints  yellowish 
as  in  the  male;  wings  as  in  the  male. 

Redescribed  from  the  type  specimens,  1  male  ai^d  1  female  from 
the  Hudson  Bay  Territory. 

Type. — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

No.  If.  DOUCHOPUS  MANICULA.  new  spMles. 

Male. — ^Length,  4-5  mm. ;  of  wing  4-4.25  mm.  Face  wide,  ocher 
yellow  or  brownish,  a  little  glistening,  in  one  specimen  more  grayish. 
Front  shining  green  with  bronze  reflections,  sometimes  altogether 
bronze  colored.  Antennae  wholly  black;  third  joint  only  a  little 
longer  than  wide,  somewhat  acorn  shaped  with  the  arista  inserted 
near  the  base.    Proboscis  and  palpi  black.    Orbital  cilia  wholly  black. 

Thorax  blackish  green  or  bronze  brown;  dorsum  dulled  with  almost 
invisible  brown  pollen;  pleurae  more  black  with  gray  pollen.  Abdo- 
men green  with  coppery  reflections.  Hypopygium  black;  its  lamellae 
rather  large,  somewhat  elliptical  in  outline,  whitish  or  tinged  with 
brown  with  wide  black  border  which  shades  into  the  disk,  jagged 
and  bristly  at  lower  apical  comer,  otherwise  fringed  with  little 
crooked  hairs  on  upper  and  apical  margins. 

Coxae  black,  sometimes  their  tips  yellow;  anterior  pair  with  white 
pollen  and  delicate  little  pale  hairs  on  the  front  surface  and  the  usual 
black  bristles  at  tip.  Femora  black  with  their  tips  conspicuously 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  ciliated  on  lower  inner  edge  with  stiff  black  hairs,  which  are 
scarcely  as  long  as  the  width  of  the  femora.  Tibiae  black;  hind 
tibiae  thickened,  especially  at  tip.  Fore  tarsi  (fig.  19a)  one  and  a 
fourth  times  as  long  as  their  tibiae;  first  joint  black  with  extreme 
base  and  tip  yellow,  about  as  long  as  the  tlu*ee  following  joints  taken 
together;  second  and  third  joints  wholly  yellowish,  third  a  little 
shorter  than  the  second;  fourth  black,  slightly  compressed,  about  as 
long  as  wide,  about  three-fourths  as  long  as  third;  fifth  joint  black, 
longer  than  third,  considerably  compressed,  as  wide  as  long,  bilobed 
at  apex,  the  two  lobes  subequal;  tips  of  first  four  joints  covered  with 
grayish-yellow  pollen,  which  gives  them  a  grayish  color  in  certain 
lights.  Middle  tarsi  wholly  black,  one  and  a  fourth  times  as  long 
as  their  tibiae.  Hind  tarsi  one  and  a  third  times  as  long  as  their 
tibiae,  wholly  black.  Calypters  and  halteres  yellow,  the  latter  with 
black  cilia. 

Wings  (fig.  19)  a  little  tinged  with  blackish  gray;  costa  not  en- 
larged at  tip  of  first  vein;  last  section  of  fourth  vein  bent  before  its 
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middle;  hind  margin  of  wing  not  indented  at  tip  of  fifth  vein,  not 
much  widened  in  the  middle,  the  wing  being  of  somewhat  equal 
width;  anal  angle  of  wing  rather  prominent. 

Female. — ^Face  as  wide  as  the  front,  grayish  white,  more  yellowish 
above;  fore  tarsi  plain,  black;  hind  femora  with  a  row  of  rather  long 
hairs  on  lower  edge,  but  these  hairs  scarcely  long  enough  to  be  called 
cilia;  wings  a  little  wider  and  more  rounded  on  posterior  edge;  other- 
wise about  as  ia  the  male.  The  middle  tibiae  with  one  large  bristle 
on  lower  side  and  their  basitarsi  with  a  large  bristle  above. 

Described  from  8  males  and  about  20  females  taken  by  J.  M. 
Aldrich  in  Colorado,  Tennessee  Pass,  July  25-26,  and  Marshall  Pass, 
July  28,  at  10,856  feet  elevation;  2  males  in  the  United  States  National 
Museum  from  Beulah,  New  Mexico,  top  of  Las  Vegas  Range,  June  28; 
and  1  male  taken  at  the  northwest  entrance  to  Yellowstone  Park, 
Wyoming,  Aug.  3,  by  A.  L.  Melander. 

Type.—UeAe,  Cat.  No.  22986,  U.S.N.M.,  from  Marshall  Pass. 

This  species  differs  from  tetricus  Loew  in  having  the  orbital  cilia 
wholly  black,  while  in  tetricus  they  are  pale  yellowish,  except  a  few 
black  above.  The  form  and  color  of  the  fore  tarsi  of  the  two  species 
are  nearly  alike,  still  there  is  a  slight  difference,  but  they  could  not  be 
separated  by  the  tarsi  alone.  The  difference  in  the  color  of  the 
orbital  cilia  makes  it  impossible  to  place  them  xmder  one  species. 
The  females  differ  in  the  color  of  the  fore  tarsi,  which  are  wholly 
black  in  manicuUiy  while  the  second  and  third  joints  are  yellowish  in 
the  female  of  tetricus. 

No.  20.  DOUCHOPUS  CORAX  Oaten  Sackeii. 
Dolichopus  corax  Ostbn  Sackbn,  Western  Diptera,  1877,  p.  314. 

Male. — ^Length  5  mm.;  of  wing  4.5  mm.  Face  rather  wide,  a 
little  narrowed  below,  dark  satiny  yellow,  almost  golden  yellow. 
Front  green.  Antennae  black,  third  joint  more  brownish,  not  longet 
than  wide,  somewhat  conical  in  outline,  scarcely  pointed  at  tip. 
Orbital  cilia  wholly  black. 

Thorax  dark  green  with  yellowish  pollen,  which  is  almost  invisible 
when  viewed  from  above;  pleurae  with  a  little  grayish  pollen- 
Abdomen  dark  green.  Hypopygium  black;  its  lamellae  moderately 
large,  black,  only  a  little  yellowish  at  their  base  below,  somewhat 
triangular  in  outline,  but  broadly  roimded  on  apical  margin,  jagged 
and  bristly  at  lower  apical  corner,  otherwise  fringed  with  little 
blackish  hairs  both  above  and  below. 

Coxae,  legs,  and  feet  black,  fore  tibiae  becoming  more  or  less 
yellowish  toward  their  tips.  Fore  coxae  covered  with  black  hairs. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter  not 
ciliate;  posterior   tibiae   thickened,  their  bristles  strong,  the  usual 
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glabrous  stripe  on  upper  surface  between  the  bristles  narrow,  inside 
of  the  inner  row  of  bristles  is  another  glabrous  stripe  extending  their 
entire  length.  Fore  tarsi  (fig.  20)  one  and  a  third  times  as  long  as 
their  tibiae;  first  joint  longer  than  the  three  following  joints  taken 
together  and  second  joint  longer  than  the  two  following;  foiurth 
joint  shorter  than  third  and  a  little  wider;  fifth  much  compressed  and 
about  equal  to  the  second  in  length,  somewhat  round  in  outline,  but  a 
little  wider  at  tip  where  it  is  rather  truncate,  on  the  inner  side  the 
fifth  joint  can  be  seen  running  across  the  expanded  part  about  its 
normal  size,  at  tip  the  upper  part  extends  over  the  claws  a  little. 
Middle  basitarsi  with  a  large  bristle  above  near  its  apical  third. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  grayish,  rather  strongly  tinged  with  brown  in  front  of  third 
vein,  of  rather  parallel  width,  costa  not  enlarged  at  tip  of  first 
vein;  last  section  of  fourth  vein  bent  before  its  middle,  tip  of  third 
vem  bent  backward  a  little  at  tip;  hind  margin  of  wing  a  little 
indented  at  tip  of  fifth  vein,  there  is  a  quite  conspicuous  sinus 
between  the  tips  of  fifth  and  sixth  veins,  anid  angle  prominent. 

Female. — ^Face  wide,  gray,  tinged  a  little  with  yellow;  fore  tibiae  a 
little  yellowish  as  in  the  male,  fore  tarsi  plain,  fifth  joint  longer  than 
fourth;  middle  basitarsi  with  a  large  bristle  above;  wing  as  in  the 
male,  except  that  there  is  no  sinus  on  hind  margin,  the  wing  bein^ 
more  evenly  rounded. 

Redescribed  from  the  type  material  taken  at  Webber  Lake,  Cali- 
fornia, July  24-26;  now  in  Museum  of  Comparative  Zoology,  Cam- 
bridge, Massachusetts. 

A  female  taken  by  Edward  P.  Van  Duzee  at  Grass  Lake,  Tahoe, 
California,  June  24,  1915,  seems  to  belong  here  and  agrees  with  the 
type  specimens,  except  that  the  fore  tibiae  are  wholly  black,  not  at  all 
yellowish.  Another  female  agreeing  with  this  one  was  taken  by 
ft.  P.  Currie,  at  Eokanee  Moimtains,  British  Columbia,  Aug.  10^ 
1903,  at  an  elevation  of  8,000  feet. 

No.  21.  DOUCHOPUS  ACRICOLA.  new  apmIm. 

Male. — Length  4  mm.;  of  wing  3.5  mm.  Face  rather  wide, 
yellowish  brown.  Front  dark  shining  green.  Antennae  black, 
first  joint  conspicuously  yellow  below;  third  joint  rather  small, 
not  much  longer  than  wide,  rounded  at  tip.  Palpi  yellowish  with 
black  hairs.    Orbital  cilia  wholly  black. 

Thorax  dark  green,  slightly  dulled  with  brown  pollen.  Abdomen 
and  hyp'opygium  dark  green  with  bronze  reflections;  lamellae  of  the 
latter  moderately  large,  somewhat  elliptical  in  outline  but  narrowed 
into  the  stem,  about  twice  as  long  as  wide,  dark  yellowish  brown 
with  a  black  border  on  apical  margin;  jagged  and  bristly  at  apex, 
fringed  on  both  edges  with  delicate  brown  hairs. 
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Coxae,  legs,  aad  feet  black,  knees  only  a  little  paler.  Fore  coxae 
yellow  (in  one  specimen  only  slightly  reddish)  on  inner  edge,  covered 
with  conspicous  black  hairs  on  anterior  surface.  Middle  and  hind 
femora  each  with  one  pireapical  bristle,  the  latter  not  ciliated  below. 
Posterior  tibiae  a  little  thickened,  about  iSve  large  bristles  in  each 
row  on  upper  edge  and  a  row  of  stiff  hairs,  in  which  are  inserted 
five  bristles  of  increasing  length,  below.  Fore  tarsi  (fig.  21a)  a 
little  longer  than  their  tibiae,  the  first  four  joints  being  equal  to 
the  tibiae  in  length;  first  joint  as  long  as  the  three  succeeding  joints 
taken  together,  third  a  little  shorter  than  the  second,  fourth  slightly 
compressed,  half  as  long  as  third,  as  wide  as  long;  fifth  compressed, 
scarcely  as  long  as  the  second  joint,  somewhat  oval  in  outline  but 
widest  near  the  tip,  where  it  is  rather  truncate,  but  still  a  little 
rounded.  Middle  tarsi  one  and  a  fourth  times  as  long  as  their 
tibiae,  their  basitarsi  with  a  large  bristle  above  at  apical  third. 
Galypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  21)  grajrish,  scarcely  darker  in  front;  costa  slightly 
enlai^ed  at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent 
near  its  basal  third,  the  distance  of  this  bend  from  the  cross-vein 
about  equal  to  the  length  of  that  vein^  third  vein  bent  backward 
so  as  to  approach  the  fourth  at  tip;  hind  margin  of  wing  indented 
at  tip  of  fifth  vein  and  with  a  wide  sinus  between  the  fifth  and  sixth 
veins,  so  as  to  form  a  slight  lobe  back  of  fifth  vein  and  another  at 
tip  of  sixth  vein;  anal  angle  of  wing  prominent. 

Female, — ^Face  wider  and  more  grayish  brown  than  in  the  male; 
anteimae  and  palpi  about  as  in  the  male;  the  fore  coxae  seem  to  be 
altogether  black  and  have  the  same  rather  long  black  hairs  as  the 
male;  fore  tarsi  plain,  still  the  fifth  joint  very  slightly  widened,  as 
long  as  third,  fourth  distinctly  shorter  than  third;  middle  tibiae 
with  three  bristles  below  their  basitarsi,  with  a  large  bristle  above. 

Described  from  3  males  and  1  female,  taken  at  Tuolumne  Meadows^ 
California,  Aug.  8,  1916,  at  an  elevation  of  9,000  feet,  and  one 
male  taken  at  Soda  Springs,  California,  at  8,600  feet,  by  G.  R. 
Pilate. 

Type.— Male,  Cat.  No.  22987,  U.S.N .M. 

No.  22.  DOLICHOPUS  STENHAMMARI  Zettentedt. 

DoUchopu9  itenhammari  Zbtterbtedt,  Insecta  Lapp.,  1839,  p.  710  (annulipe$, 
preoc.);  Diptera  Scand.,  vol.  2,  p.  521.— Osten  Sacken,  Cat.  N.  Amer. 
Dipt.,  1878,  p.  108.— CoQUiLLETT,  Proc.  Wash.  Acad.  Sci.,  vol.  2,  1900,  p. 
424.— Aldrich,  Cat.  N.  Amer.  Diptera,  1905,  p.  305. 

Male. — ^Length  4.4-5  mm.;  of  wing  5-5.25  mm.  Face  wide  with 
its  sides  nearly  parallel,  silvery  white.  Front  dark  green,  some- 
what dulled  with  brown  pollen.  Anteimae  wholly  black;  third 
jomt  a  little  longer  than  wide,  somewhat  pointed;  arista  a  little 
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longer  than  the  antenna,  inserted  at  about  the  middle  of  the  third 
joint.  Orbital  cilia  wholly  black,  rather  long  except  a  few  near  the 
proboscis  which  are  shorter. 

Thorax  blackish  with  green  reflections  and  dulled  with  brown 
pollen  on  the  dorsum,  which  leaves  ill  defined,  shining  vittae; 
I^eurae  with  grayish  pollen.  Abdomen  dark  green  with  black 
incisures  and  spots  of  white  pollen  on  the  sides  of  the  segments. 
Hypopygium  black;  its  lamellae  (fig.  22a)  rather  large,  somewhat 
elliptical  in  outline  but  truncate  at  apex,  not  quite  twice  as  long  as 
wide,  dark  yellowish  or  brownish,  shading  into  a  broad  apical  border 
of  a  blackish  color  (sometimes  the  lamellae  are  of  a  more  whitish 
color),  jagged  and  bristly  at  apex. 

Coxae,  legs,  and  feet  black,  trochanters  and  knees  yellow.  Fore 
coxae  with  black  hairs.  Middle  tibiae  with  the  middle  third  white 
and  with  five  bristles  below,  their  basitarsi  white,  narrowly  black  at 
tip,  the  white  portion  with  silvery  pollen  on  its  anterior  surface. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
ciliated  with  black  hairs,  the  longest  of  which  are  longer  than  the 
width  of  the  femora,  those  near  the  base  much  shorter.  Posterior 
tibiae  a  little  thickened  near  the  base  and  at  tip,  a  little  more  slender 
in  the  middle,  their  bristles  long.  Fore  tarsi  fully  one  and  a  half 
times  as  long  as  their  tibiae,  their  joints  of  decreasing  length,  first 
joint  nearly  as  long  as  the  three  succeeding  joints  taken  together. 
Middle  tarsi  one  and  a  fourth  times  as  long  as  their  tibiae.  Calyj^ters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  22)  grayish;  costa  enlarged  at  tip  of  first  vein,  gradully 
tapering  to  its  tip;  last  section  of  fourth  vein  a  little  bent  near  its 
middle,  at  this  bend  and  on  the  cross-vein  there  is  an  almost  imper- 
ceptible brown  shade;  hind  margin  of  wing  scarcely  indented  at 
tip  of  fifth  vein;  anal  angle  rounded. 

Female. — ^Face  wider  than  in  the  male;  third  antennal  joint  about 
as  long  as  wide;  fore  and  middle  tarsi  about  one  and  a  fourth  times 
as  long  as  their  tibiae;  white  on  middle  tibiae  and  basitarsi  usually 
more  obscure;  costa  not  enlarged  at  tip  of  first  vein.  Middle  basi- 
tarsi with  one  bristle  abovfe  and  several  smaller  ones  below;  these 
are  more  prominent  in  the  male. 

Redescribed  from  several  males  and  females  from  Alaska  and 
Labrador:  Sitka,  Alaska,  June  16,  1899,  by  T.  Kincaid  (Harriman 
Exped.);  Caribou  Island,  Labrador,  taken  by  Packard  and  in  the 
Museum  of  Comparative  Zoology  in  Cambridge,  Massachusetts; 
Labrador,  coll.  of  C.  W.  Johnson;  Ungava  Bay,  Labrador,  taken  by 
L.  M.  Turner,  on  July  29;  and  one  female  Morrison  took  in  the 
White  Mountains,  New  Hampshire;  all  but  the  Packard  material  in 
the  United  States  National  Museum. 
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In  some  of  the  Labrador  specimens  the  fore  tibiae  and  basitarsi 
have  the  same  white  ring  as  the  middle  ones. 
TyT^e, — ^Believed  to  be  in  the  University  of  Limd,  Sweden. 

No.  2S.  DOUCHOPUS  ABOENTIPES,  new  spiles. 

Male. — ^Length  5.5  mm.;  of  wing  the  same.  Face  wide,  covered 
with  brown  poUen.  Front  green,  the  brown  pollen  of  the  face 
extends  a  little  above  the  antennae  and  narrowly  along  the  orbits. 
Antennae  wholly  black;  third  joint  nearly  one  and  a  half  times  as 
long  as  wide,  lomided  at  tip.     Orbital  cilia  wholly  black.. 

Thorax  and  abdomen  dark  green,  rather  shining;  pleurae  with 
gray  pollen.  The  pollen  of  the  abdomen  more  gray  than  white, 
rather  abimdant.  Hypopygixim  black;  its  lamellae  of  moderate 
size,  somewhat  oval,  but  truncate  at  apex,  dark  brown  without  a 
distinct  black  border,  jagged  and  bristly  on  apical  margin,  fringed 
above  with  long  black  hairs,  below  with  a  few  short  ones. 

Coxae  and  femora  black,  knees  scarcely  paler.  Fore  and  middle 
coxae  with  long  black  hairs  on  their  anterior  surface.  Middle 
femora  with  two  preapical  bristles,  placed  very  dose  together  so  as 
to  appear  almost  like  one;  I  can  see  but  one  preapical  bristle  on  hind 
femora;  middle  aiMi  hind  femora  ciliated  with  black  hairs  b'elow, 
those  on  the  former  shorter,  those  on  the  latter  longer  than  the  width 
of  the  femora.  Fore  and  hind  tibiae  black,  the  latter  thickened  at 
basal  third  and  at  tip,  becoming  more  slender  between  these  points. 
Middle  tibiae  black  with  a  white  ring,  which  covers  more  than  one- 
third  their  length  and  is  not  complete,  the  lower  edge  of  the  tibia 
being  wholly  black,  the  middle  basitarsi  are  also  white,  with  the  base 
and  tip  narrowly  black,  the  white  groimd  color  of  the  tibiae  and  tarsi 
is  covered  with  silvery  pollen.  Fore  tarsi  about  one  and  a  fourth 
times  as  long  as  their  tibiae,  black,  first  joint  with  a  slightly  variable 
ring,  which  is  not  as  dark  as  the  rest  of  the  joint.  Middle  tarsi 
about  equal  to  their  tibiae  in  length.  Hind  tarsi  wholly  black. 
Caljpters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (%.  23)  grayish  with  a  distinctly  defined  blackish  tip, 
beginning  at  the  tip  of  second  vein;  costa  slightly  enlarged  at  tip  of 
first  vein;  last  section  of  fourth  vein  a  little  bent  at  basal  third;  hind 
margin  of  wing  indented  at  tip  of  fifth  vein;  anal  angle  not  at  all 
prominent. 

Female. — Face  as  in  the  male,  only  slightly  wider;  third  antenna! 
joint  shorter;  legs  and  feet  wholly  black,  without  any  trace  of  white 
on  middle  pair;  middle  and  hind  femora  not  ciliated;  middle  basi- 
tarsi without  a  bristle  above,  but  with  several  small  ones  below; 
wings  about  as  in  the  male,  except  that  the  cloud  at  tip  is  not  as 
distinct,  and  the  bend  in  the  last  section  of  fourth  vein  is  a  little 
nearer  the  middle. 
187329—21 5 
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Described  from  2  males  and  1  female,  taken  on  Mount  Rainier,  in 
Paradise  Valley,  Washington,  at  an  elevation  of  8,000  feet,  Aug.  3-5, 
1919,  by  C.  L.  Fox. 

The  hairs  of  the  coxae  and  l^s  although  black  appear  to  be  yellow 
or  white  when  viewed  in  certain  lights,  the  bristles  of  hind  tibiae 
may  appear  whitish  at  tip  or  black  at  base  and  tip  while  the  center 
is  white. 

Type  and  allotype  in  the  California  Academy  of  Sciences, 

No.  24.  DOUCHOPUS  ACUMINATUS  Loew. 

Dolichopiu  amminatua  Lobw,  Neue  Beitr.,  vol.  8, 1861,  p.  12;  Mon.  of  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  34.— Mbulndbb  and  Brubs,  Biol.  Bull.,  vol.  1,  1900, 
p.  148.— Johnson,  Inaects  of  N.  J.,  1909,  p.  756. 

Male. — ^Length  3-4  mm.;  of  wing  3  mm.  Face  narrow,  silvery. 
Front  dark  shining  green.  Antennae  (fig.  24te)  wholly  black;  third 
joint  only  a  little  longer  than  wide,  somewhat  oval  but  with  a  little 
point  at  tip;  lower  orbital  cilia  white,  the  black  cilia  descend  about 
one-third  the  eye  height. 

Thorax  dark  shining  green;. pleurae  a  little  dulled  with  white 
pollen.  Abdomen  dark  shining  green  with  black  incisures  and  a 
little  white  pollen  on  the  lower  edges  of  sides.  Hypopygium  black; 
its  lamellae  (fig.  24)  large,  nearly  as  long  as  the*  hypopygium,  about 
three  times  as  long  as  wide,  acutely  pointed  at  tip,  white  with  a  black 
border  which  is  narrow  on  the  upper  and  lower  edges  but  becomes 
wider  toward  the  tip,  fringed  with  dark  hairs  on  the  edges. 

Coxae,  legs,  and  feet  black,  knees,  extreme  base  of  fore  and  middle 
tarsi  and  fore  tibiae  more  or  less,  sometimes  mostly  yellowish.  Fore 
coxae  with  very  minute  black  hairs.  Middle  and  hind  femora  each 
with  one  preapical  bristle,  the  latter  without  cilia  below.  Pc«terior 
tibiae  only  slightly  thickened;  the  glabrous  stripe  on  the  upper 
surface  can  be  seen  as  a  narrow  shining  line  between  the  rows  of 
bristles.  Fore  tarsi  scarcely  as  long  as  their  tibiae,  the  first  joint 
about  equal  in  length  to  the  remaining  four  taken  together.  Middle 
and  hind  tarsi  only  a  little  longer  than  their  tibiae.  Calypters  and 
halteres  yellow,  the  former  with  black  cilia. 

Wings  grayish;  costa  not  thickened  at  tip  of  first  vein;  last  section 
of  fourth  vein  a  little  bent  before  its  middle;  hind  margin  not  or 
scarcely  indented  at  tip  of  fifth  vein,  evenly  roimded,  the  anal  angle 
not  being  much  developed. 

Female. — Face  wider  than  in  the  male,  silvery  white;  the  third  and 
fourth  veins  seem  a  little  less  convergent  than  in  the  male.  Middle 
tibiae  with  one  bristle  below;  their  basitarsi  without  a  bristle  above. 

Redescribed  from  many  males  and  females  taken  at:  Algonquin, 
Illinois,  July  9;  Battle  Creek,  Michigan  (Aldrich);  Socorro,  New 
Mexico  (Williston);* Ithaca,  New  York,  July;  western  New  York, 
May-August. 
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Type  locality. — ^District  of  Columbia  and  Illinois.  Melander  and 
Brues  report  it  from  Wisconsin.  Insects  of  New  Jersey  from  West- 
ville,  May  19,  and  Clementon,  May  30. 

No.  25.  DOUOHOPUS  BEATUS»  new  Bpedes. 

Male. — ^Length  4.5  mm.;  of  wing  the  same.  Face  wide,  silvery 
white.  Front  dark  green,  shining.  Antennae  black;  third  joint  a 
little  longer  than  wide,  somewhat  pointed  at  tip.  Orbital  cilia 
wholly  black. 

Thorax  dark  green,  shining,  but  with  traces  of  brown  pollen  on  the 
front  of  the  dorsum,  which  is  visible  only  when  viewed  in  certain 
directions;  pleurae  dulled  with  gray  pollen.  Abdomen  dark  green 
with  coppery  reflections  on  fourth  and  fifth  segments  and  black 
incisures;  there  are  only  faint  traces  of  white  pollen  on  the  lower 
part  of  the  sides.  Hypopygium  (fig.  25)  small,  about  the  size  of  the 
fifth  abdominal  segment,'  black;  its  lamellae  small,  black,  somewhat 
crescent  shaped,  their  convex  edge  fringed  with  delicate  hairs. 

Coxae  and  femora  black,  their  extreme  tips  yellow.  Middle  and 
hind  femora  each  with  two  preapical  bristles,  placed  one  below  the 
other,  the  lower  one  being  a  little  nearer  the  base  of  the  femora  than 
the  upper  one.  Fore  tibiae  and  basal  half  of  first  tarsal  joint  yellow. 
Fore  tarsi  but  little  longer  than  their  tibiae,  infuscated  from  near 
the  middle  of  the  first  joint  (middle  and  hind  tibiae  missing).  Calyp- 
ters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  grayish,  almost  imperceptibly  tinged  with  brown  along  the 
front;  costa  scarcely  enlarged  at  tip  of  first  vein;  last  section  of  fourth 
vein  a  little  bent  just  beyond  its  basal  third;  hind  margin  of  wing  a 
little  indented  at  tip  of  fifth  vein;  anal  angle  of  wing  rounded;  tips  of 
third  and  fourth  veins  not  very  close  together. 

Female. — ^Length  5  mm.  Face  gray,  very  wide;  third  antennal 
joint  about  as  in  the  male  only  a  little  shorter;  front  dark  green,  some- 
times with  violet  reflections  at  the  vertex.  Abdomen  dark,  almost 
blackish  green;  legs  and  feet  black;  anterior  tibiae  and  basal  half, 
Bometimes  the  whole,  of  middle  tibiae  yellowish;  front  tarsi  only  a 
little  paler  at  base;  middle  and  hind  femora  each  with  two  preapical 
bristles;  wings  as  in  the  male.  Middle  tibiae  with  two  bristles  below; 
their  basitarsi  without  a  "bristle  above. 

Described  from  1  male  and  six  females  taken  on  Craig's  Mountain, 
Idaho,  by  J.  M.  Aldrich. 

Type.— Mole,  Cat.  No.  22988,  U.S.N  Jil. 


No.  26.  DOUCHOPUS  DEMISSUS.  Be 

Male. — ^Length  4  mm.;  of  wing  3.5  nmi.  Face  rather  narrow,  its 
pollen  yellow.  Front  green.  Antennae  (fig.  26a)  wholly  black; 
third  joint  but  little  longer  than  wide,  rounded  at  tip.  Orbital  cilia 
wholly  black. 
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Thorax  green  with  coppery  reflections;  pleurae  dulled  with  grayish 
pollen.  Abdomen  green  with  coppery  reflections  and  black  incisures, 
somewhat  dulled  with  white  pollen,  which  forms  large  spots  on  the 
sides  of  the  segments.  Hypopygium  black;  its  lamellae  large,  round- 
ed apically,  sordid  whitish  with  broad  black  apical  border,  a  little 
jagged  and  bristly  at  apex,  fringed  with  delicate  hairs  on  upper  edge. 

Coxae  black  with  grayish  pollen;  anterior  pair  with  small  black 
hairs  on  anterior  surface,  the  usual  row  of  bristles  at  tip  rather  small. 
Femora  black,  fore  and  middle  pairs  becoming  yellowish  on  apic^il 
third,  the  yellow  extending  farther  toward  the  base  on  the  sides  of 
the  middle  pair,  which  have  a  shining  black  spot  at  base  on  posterior 
surface.  Middle  and  hind  femora  each  with  one  preapical  bristle, 
the  latter  without  cilia  below.  Fore  and  middle  tibiae  yellow,  some- 
times a  little  darkened;  hind  tibiae  and  tarsi  black,  the  former  with 
a  narrow  glabrous  stripe  above,  just  inside  of  the  inner  row  of  large 
bristles,  very  slightly  swollen  at  basal  third  on  inner  side  and  at  tip; 
fore  and  middle  tarsi  a  little  longer  than  their  tibiae,  black  from  the 
tip  of  the  first  joint.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia  and  the  latter  with  their  stems  darkened. 

Wings  grayish  (fig.  26),  tinged  with  brown  in  front,  which  color 
fades  out  at  the  fourth  vein;  costa  with  a  small  knotlike  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  slightly  bent  just  before 
its  middle;  tip  of  third  vem  bent  backward,  but  not  very  close  to  tip 
of  fourth  vein  at  the  wing  margin;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein;  anal  angle  prominent. 

Described  from  1  male  taken  by  me  at  Brawn's  Mills  Junction, 
New  York,  June  9,  1907. 

Type.— Male,  Cat.  No.  22989,  U.S.N.M. 

Now  26^.  DOUCHOPUS  BURNESI,  new  Bpedes. 

Male. — ^Length  4  mm. ;  of  wing  5.4  mm.  Face  narrow,^8ilvery  white, 
a  little  yellowish  above.  Front  dark  shining  green.  Antennae 
wholly  black;  third  joint  scarcely  longer  than  wide,  obtusely  pointed 
at  tip.  Lateral  and  inferior  orbital  cilia  whitish,  about  nine  of  the 
upper  cilia  on  each  side  black.  Proboscis  and  palpi  black,  the  latter 
with  a  little  white  pollen. 

Thorax  and  abdomen  dark  green  or  blue-green,  very  shining. 
Pleurae  dulled  with  white  pollen.  The  white  pollen  on  the  abdomen 
forms  spots  on  the  sides  of  the  segments  and  extends  upon  the  dorsum. 
Hypopygium  black,  its  lamellae  rather  large,  somew;hat  triangular, 
but  a  little  rounded  on  apical  margin;  yellowish  white,  more  yellow 
near  the  edges,  with  a  broad  black  apical  border,  which  shades  into 
the  yellow  color  extending  along  its  inner  edge;  apical  margin  jagged, 
with  one  or  two  branched  bristles  at  the  lower  corner,  and  long  bristle- 
like hairs  above  them. 
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Coxae  and  femora  black  or  metallic  green,  with  their  tips  narrowly 
yellow.  Fore  coxae  with  white  pollen  and  minute  black  hairs  on  the 
anterior  surface;  there  are  a  few  little  white  hairs  on  upper  outer 
comer.  Middle  and  hind  femora  each  with  one  preapical  bristle, 
the  latter  with  a  row  of  little  whitish  hairs  on  lower  inner  edge,  which 
are  about  the  same  length  as  the  black  hairs  along  the  upper  edge 
toward  the  base;  they  are  so  short  that  they  could  scarcely  be  called 
cilia.  Fore  and  middle  tibiae  yellow,  the  latter  with  one  bristle 
below,  middle  basitarsi  without  a  bristle  above.  Posterior  tibiae  a 
very  little  thickened  apically;  black  with  a  reddish  shade  on  basal 
half  of  upper  surface.  Fore  tarsi  (fig.  26ia)  one  and  one-fourth 
times  middle  tarsi,  about  the  length  of  their  tibiae,  black  from  the 
tip  of  the  first  joint,  which  is  yeUow.  Fore  tarsi  with  the  first  joint 
as  long  as  the  three  following  joints  taken  together,  fifth  shorter  than 
fourth.  Hind  tarsi  wholly  black.  Calypters  and  halteres  yellow, 
the  former  with  black  cilia. 

Wings  grayish;  costa  scarcely  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  bent  beyond  its  basal  third;  third  vein  approach- 
ing fourth  a  very  little  at  their  tips;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein,  evenly  roimded,  the  anal  angle  being 
nearly  obsolete. 

Female. — ^Face  wide,  silvery  white;  fore  tarsi  as  long,  middle  tarsi 
a  little  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint, 
first  joint  yellow  or  brownish;  hind  tibiae  yellow  with  their  tips  black 
for  one-third  their  length  and  with  the  black  extending  up  the  inner 
surface  as  a  line  nearly  to  their  base.  Wing  as  in  the  male  except 
that  the  third  vein  is  a  little  straighter  and  approaches  the  fourth  a 
little  less  at  their  tips,  and  the  anal  angle  of  wing  is  a  little  fuller. 

Described  from  2  males  and  1  female  taken  by  E.  J.  Burnes  on 
Staten  Island,  New  York;  the  female  was  taken  Sept.  1. 

This  bright  little  species  resembles  setifer  Loew,  but  has  larger  and 
darker  lamellae,  which  are  very  much  like  those  of  cbUncUiatv^  Loew; 
it  also  differs  from  the  former  in  not  having  a  blackish  spot  at  tip 
of  wing;  from  the  latter  it  differs  id  having  the  hind  tibiae  almost 
wholly  black,  and  in  the  hind  femora  not  having  long  black  cilia, 
but  only  little  short  pale  hairs  on  the  lower  inner  edge. 

Type.—UsAe,  Cat.  No.  22990,  U.S.N.M. 

No.  27.  DOUCHOPUS  CONSPECTUS,  new  spiles. 

Male. — Length,  3.5-4  mm.;  of  wing,  3.5  mm.  Face  rather  wide, 
slightly  narrowed  below,  silvery  white.  Front  green  with  coppery 
reflections,  not  very  bright.  Antennae  black;  first  joint  yellow 
below,  still  in  some  individuals  almost  wholly  black;  third  joint  not 
much  longer  than  wide,  somewhat  orbicular  in  outline,  but  slightly 
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pointed  at  tip.  Lateral  and  inferior  orbital  cilia  white,  about  seven 
of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  bronze  reflections,  dorsum  dulled  with  grayish 
pollen  on  its  anterior  portion;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  coppery  reflections  and  with  a  little  white  pollen 
on  the  sides.  Hypopygium  black,  rather  short;  its  lamellae  (fig.  27a) 
of  moderate  size,  oval,  white  with  a  narrow  black  border  at  tip,  only 
a  little  jagged  on  apical  margin,  fringed  with  brown  hairs,  which  are 
stouter  on  the  apical  edge. 

Coxae  and  femora  black  with  yellow  tips.  Fore  coxae  with  white 
pollen  on  their  anterior  surface,  the  inner  half  of  which  has  minute 
black  hairs  and  the  outer  side  is  nearly  bare.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  more  or  less  yellowish  at 
base  and  on  inner  side,  ciliated  with  white  hairs  for  nearly  their  whole 
length,  the  longest  of  these  hairs  nearly  as  long  as  width  of  femora. 
Fore  and  middle  tibiae  yellow.  Hind  tibiae  black,  more  or  less  yellow 
at  base;  thickened  and  a  little  compressed;  the  glabrous  stripe  on 
upper  edge  not  conspicuous,  but  extending  two  thirds  their  length. 
Fore  tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae,  black 
from  the  tip  of  the  first  joint,  which  is  about  as  long  as  the  three 
succeeding  joints  taken  together.  Middle  tarsi  one  and  a  third  times 
as  long  as  their  tibiae  black  from  the  tip  of  the  first  joint,  still  some- 
times infuscated  almost  to  their  base.  Hind  tarsi  wholly  black. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia,  but  there 
is  a  row  of  pale  hairs  back  of  the  cilia  and  if  the  latter  are  broken 
off  these  pcde  hairs  would  be  mistaken  for  the  true  cilia. 

Wings  grayish  (fig.  27) ;  costa  scarcely  enlarged  at  tip  of  first  vein; 
last  section  of  fourth  vein  a  little  bent  before  its  middle;  hind  margin 
of  wing  scarcely  indented  at  tip  of  fifth  vein,  evenly  rounded,  the 
anal  angle  being  but  little  developed. 

Female. — ^Face  wide,  silvery  white;  fore  coxae  with  little  black 
hairs  on  their  entire  anterior  surface;  hind  femora  more  yellowish 
than  in  the  male,  without  cilia  below,  but  with  a  row  of  delicate, 
short,  pale  hairs  on  lower  inner  edge;  hind  tibiae  of  normal  size, 
yellow  with  black  tips.  Otherwise  about  as  in  the  male.  Middle 
basitarsi  without  a  bristle  above. 

Described  from  3  males  and  8  females,  taken  by  J.  M.  Aldrich  at 
Market  Lake,  Idaho,  June  18;  1  male  by  W.  M.  Wheeler  from  Little 
Wind  River,  Wyoming,  Sept.  2;  and  1  pair  by  C.  F.  Baker  from 
Colorado. 

Type,— Male,  Cat.  No.  22991,  U.S.N.M. 
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No.  28.  DOUGHOHJS  AGBONOMU8  M«lMid«r  and  Braea. 

Doli^piu  agranomui  Mblakdbb  and  Brubb,  Biol.  Bull.,  vol.  1,  1900,  pp.  140 
and  148.— Aldbich,  Gat.  N.  Amer.  Diptera,  1905,  p.  299. 

Male. — ^Length  3.5-4  mm.;  of  wing  3-3.75  mm.  Face  rather 
wide  and  perhaps  rather  long  (Melander  and  Brues  in  their  description 
say  it  is  very  long,  I  should  not  call  it  unusually  so,  but  it  appears 
longer  on  account  of  the  lower  portion  below  the  usual  transverse 
ridge  being  very  short).  Front  silvery  white,  still  the  green  groxmd 
color  shows  through  in  certain  lights.  Antennae  wholly  black  (fig. 
28a);  third  joint  large,  nearly  twice  as  long  as  wide,  pointed  at  tip; 
arista  only  a  little  longer  than  the  antenna,  inserted  a  short  distance 
before  the  point.  Cilia  of  the  lateral  and  inferior  orbits  white,  a  few  ' 
of  the  upper  cilia  black. 

Thorax  green  with  slight  bronze  reflections;  dorsum  covered  with 
thin  white  pollen,  which  leaves  a  median  shining  vitta,  this  vitta  in 
some  specimens  is  slightly  coppery  with  a  fine  green  line  on  each 
side;  pleurae  more  blackish  with  grayish  pollen.  Abdomen  green 
with  coppery  reflections  along  the  center  of  the  dorsimi  and  narrowly 
black  at  the  incisures,  covered  with  white  pollen  which  is  more  con- 
spicuous on  the  lower  part  of  the  sides.  Hjrpopygium  black;  its 
lamellae  rather  small,  oval,  jagged  at  apex  where  there  are  the 
usual  bristles. 

Coxae  black  with  yellow  tips  and  white  pollen,  that  on  the  anterior 
surface  of  fore  pair  silvery;  the  hairs  on  anterior  coxae  yellowish. 
Femora  black,  their  tips  and  the  trochanters  yellow;  middle  and 
hind  femora  each  with  one  preapical  bristle,  the  latter  with  very 
delicate  whitish  cilia  on  lower  inner  edge,  the  longest  of  these  hairs 
about  half  as  long  as  width  of  femora  (sometimes  the  cilia  are  shorter 
and  so  delicate  as  to  be  easily  overlooked).  Fore  and  middle  tibiae 
yellow;  posterior  pair  black,  slightly  thickened,  the  usual  glabrous 
stripe  on  upper  surface  narrow  but  extending  their  whole  length. 
Fore  tarsi  yellow,  inf uscated  toward  their  tips  (in  the  type  specimen 
black  from  the  tip  of  the  first  joint),  a  little  longer  than  their  tibiae, 
which  are  also  short.  Middle  tarsi  about  one  and  a  half  times  as 
long  as  their  tibiae,  yellow  at  base,  becoming  blackish  at  tip.  Hind 
tarsi  black.  Calypters,  their  cilia  and  the  halteres  yellow  (1  do  not 
see  the  strong  black  hair  among  these  cilia  mentioned  by  Melander 
and  Brues  in  their  description). 

Wings  a  little  grayish  (fig.  28) ;  costa  not  or  scarcely  enlarged  at  tip 
of  first  vein;  last  section  of  fourth  vein  bent  before  its  middle,  nearly 
parallel  with  third  beyond  this  bend,  still  the  third  vein  bent  back  a 
little  at  tip;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth 
vein;  anal  angle  nearly  obsolete,  the  wing  being  much  narrowed  at 
base;  root  of  wing  yellow,  veins  blackish. 
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Female. — Face  nearly  as  wide  as  the  front,  sUveiy  white;  front  with 
white  pollen  which  nearly  conceals  the  ground  color;  antennae  with 
the  third  joint  about  as  long  as  wide.  Thorax  and  abdomen  about  as 
in  the  male;  fore  tarsi  shorter  than  their  tibiae,  black  from  the  tip 
of  the  first  joint;  middle  tarsi  scarcely  longer  than  their  tibiae,  black 
from  the  tip  of  first  joint,  first  joint  without  a  bristle  above;  middle 
tibiae  with  one  bristle  below;  hind  tibiae  and  tarsi  as  in  the  male, 
except  that  the  tibiae  are  more  yellow  at  base.  Cilia  of  calypters 
black.  Wings  as  in  the  male,  except  that  the  anal  angle  is  a  little 
more  prominent. 

Redescribed  from  the  type  specimen  iii  the  American  Museum, 
which  was  taken  at  New  Bedford,  Massachusetts,  June  8 ;  1  male  and  2 
females  taken  in  the  same  location  as  the  type  by  Hough,  May  13  and 
31,  1896  (coll.  of  J.  M.  Aldrich) ;  and  2  males  taken  by  C.  W.  Johnson 
at  Woods  Hole,  Massachusetts,  Jime  19. 

No.  29.  DOUCHOPUS  GRATUS  Loew. 

Dolichopus  gratus  Lobw,  Neue  Beitr,  vol.  8, 1861,  p.  16;  Mon.  N.  Amer.  Diptera, 
pt.  2,  1864,  p.  29.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  7.— 
Melander  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148.-^ohn80N,  Insects 
of  New  leraey,  1909,  p.  756. 

Male, — ^Length  4-4.5  mm.;  of  wing  4-5  mm.  Face  narrow,  sordid 
white,  darker  on  upper  part,  sometimes  tinged  with  yellow.  Front 
green,  usually  with  blue  reflections.  Antenna  (fig.  29a)  wholly 
black;  third  joint  about  as  long  as  wide,  a  little  pointed  at  tip.  Palpi 
black.     Orbital  cilia  wholly  black. 

Thorax  dark  green,  shining,  with  blue  and  sometimes  bronze 
reflections;  pleurae  dulled  with  a  little  whitish  pollen.  Abdomen 
green  with  beautiful  blue  reflections  and  black  incisures;  the  white 
pollen  on  its  sides  conspicuous.  Hypopygium  black;  its  lamellae 
rather  large,  whitish  with  black  border,  rather  truncate  at  apex, 
deeply  jagged  and  bristly  on  apical  margin,  fringed  on  the  sides  with 
black  hairs. 

Coxae  black,  their  tips  a  little  yellowish;  fore  coxae  with  white 
pollen  and  rather  long  black  hair  on  their  anterior  surface  and  strong 
black  bristles  at  tip.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  ciliated  with  strong  black  hairs  on  lower  inner 
edge,  the  longest  of  which  are  fully  as  long  as  the  width  of  the  femora. 
Middle  femora  with  a  fringe  of  delicate  pale  hairs  on  their  lower 
edge,  the  longest  of  which  are  not  half  as  long  as  the  width  of  femora, 
these  hairs  appear  blackish  in  certain  lights  and  end  near  the  tip 
with  several  little  black  bristles;  the  fore  femora  also  have  a  fringe  of 
delicate  little  pale  hairs  on  lower  edge,  but  they  are  not  as  long  as 
those  on  the  middle  pair,  these  also  end  in  several  little  black  bristles. 
Fore  and  middle  tibiae  yellow,  with  strong  bristles.     Hind  tibiae 


Digitized  by  VjOOQIC 


THE  DIPTEROUS  GENUS  DOLICHOPUS  IN  NORTH  AMERICA.        69 

black,  except  a  yellow  space  on  their  upper  surface  extending  from 
the  knee  for  one-third,  sometimes  one-half,  their  length  and  shading 
into  the  black  on  the  sides  of  the  femora,  sometimes  the  femora  are 
yellow  at  base  even  on  the  lower  side;  there  is  also  a  short,  yellow, 
depressed  streak  at  the  apical  end  of  the  glabrous  stripe  on  upper 
edge;  inside  of  the  inner  row  of  large  bristles  is  another  glabrous 
stripe;  they  are  gradually  but  considerably  thickened  from  base  to 
tip.  Fore  tarsi  a  little  longer  than  their  tibiae;  first  joint  nearly  as 
long  as  the  remaining  four  joints  taken  together;  fourth  joint  about 
equal  to  the  fifth  in  length,  wholly  or  almost  wholly  yellow.  Middle 
tarsi  a  little  longer  than  their  tibiae,  yellow,  becoming  slightly 
infuscated  toward  their  tips.  Hind  tarsi  one  and  a  third  times  as 
long  as  their  tibiae,  deep  black.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  grayish  (fig.  29);  veins  yellowish  brown;  costa  black,  thick- 
ened at  tip  of  first  vein,  gi'adually  tapering  to  its  tip;  last  section  of 
fourth  vein  moderately  bent  before  its  middle;  tips  of  third  and 
fourth  veins  rather  close  together;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein,  evenly  rounded,  the  wing  being  rather 
broad  in  the  middle  and  the  anal  angle  not  prominent. 

Female. — ^Face  rather  wide,  silvery  white;  hind  femora  not  ciliated 
but  with  a  fringe  of  little  hairs  below;  fore  and  middle  femora  fringed 
about  as  in  the  male,  but  the  hairs  scarcely  as  long;  fore  and  middle 
tarsi  more  infuscated;  the  yellow  of  hind  tibiae  more  extensive; 
costa  not  enlarged  at  tip  of  first  vein. 

Redescribed  from  many  males  and  females  from  New  York,  Illinois, 
Michigan,  and  Canada.  Melander  and  Brues  report  it  from  Wisconsin ; 
Aldrich  from  the  White  Mountains,  New  Hampshire,  Johnson  in 
Insects  of  New  Jersey  from  Palisades  and  Dunnfield,  New  Jersey. 

Type  locality. — New  York. 

Type. — In  Museum  of  Comparative  Zoology,  Cambridge,  Massachu- 
setts. 

No.  so.  DOUCHOPUS  CALCARATUS  Aldrich. 

Dolichopus  calcaratus  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  8. — ^Melan- 
der and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

Male. — ^Length,  5-5.5  mm. ;  of  wing,  4-5  mm.  Face  rather  narrow, 
yellowish  brown.  Front  shining  green.  Antennae  wholly  black; 
third  joint  somewhat  conical  in  outline,  not  mucb  longer  than  wide. 
Orbital  cilia  wholly  black. 

Thorax  green,  shining,  sometimes  with  blue,  in  others  with  bronze 
vittae;  pleurae  more  black  with  gray  pollen.  Abdomen  dark  green 
with  black  incisures.  Hypopygium  black;  its  lamellae  (fig.  30a) 
lai^e,  ovftl,  but  rather  truncate  at  apex,  whitish,  but  sometimes  the 
broad  black  border  shades  into  the  disk  so  they  are  mostly  brownish, 
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deeply  jagged  and  bristly  on  apical  margin,  fringed  with  long  hairs 
on  the  edges. 

Coxae  black  with  yellow  tips;  anterior  pair  with  coarse  black  hair 
on  the  front  surface  and  strong  bristles  at  tip.  Femora  black  with 
yellow  tips;  middle  and  hind  paiiis  about  as  in  gratus  Loew.  Fore 
and  middle  tibiae  yellow.  Hind  tibiae  black,  only  a  little  yellowish 
at  base,  the  yellow  not  extending  over  one-fourth  their  length  on 
upper  edge.  All  tarsi  as  in  gratus.  Oalypters  and  halteres  yellow, 
the  former  with  black  cilia. 

Wings  like  those  of  gratu8  (fig.  30),  except  that  the  veins  are 
blackish. 

Female. — Like  the  female  of  gratus,  except  that  the  hind  tibiae 
are  only  a  little  yellowish  at  base,  the  yellow  not  extending  over  one- 
third  their  length  on  upper  edge. 

Redescribed  from  the  type  specimen  in  the  collection  of  J.  M. 
Aldrich;  it  was  taken  at  Dover,  New  Jersey,  Jime  18;  1  male  taken 
at  Franconia,  New  Hampshire,  by  Mrs.  Slosson;  1  pair  taken  at 
Golden,  New  York,  July  30  and  Aug.  23;  2  males  from  Boston,  New 
York,  July  10;  1  female  taken  at  East  Aurora,  New  York,  July  29; 
1  mde  taken  at  Bond  Lake,  Ontario,  July  16;  and  3  males  and  5 
females  taken  at  Kearney,  Ontario,  July  3. 

I  have  carefully  compared  the  type  and  the  other  specimens  with  a 
long  series  of  gratv>s  and  can  find  no  noticeable  difference,  except  the 
color  of  the  hind  tibiae,  but  there  seems  to  be  no  grading  in  the  color- 
ing of  the  series  of  gratus  and  the  series  of  ealcaratus. 

No.  SI.  DOUCHOPUS  MELANDERI,  n«w  spedM. 

Male. — ^Length,  4  mm.;  of  wing,  3.5  mm.  Face  rather  wide,  sil- 
very white.  Front  shining  green,  sometimes  bronze  brown.  Anten- 
nae black;  first  joint  yellow  below,  usually  conspicuously  so;  third 
joint  about  as  long  as  wide,  somewhat  orbicular  in  outline,  but 
pointed  at  tip.  Lateral  and  inferior  orbital  cilia  white,  about  seven 
of  the  upper  cilia  on  eac6  side  black. 

Thorax  green  with  coppery  reflections,  sometimes  mostly  coppery,  a 
little  dulled  with  gray  pollen,  especially  along  the  front  edge;  pleurae 
with  white  pollen.  Abdomen  green  with  coppery  reflections  on  the 
hind  margins  of  the  segments,  and  a  little  white  pollen  on  its  sides.* 
Hypopygium  black;  its  lamellae  moderately  large  (fig.  31a)  some- 
what quadrilateral  in  outline,  but  with  the  tip  rounded,  white  with 
a  narrow  black  border  on  upper  and  apical  margins  which  are  a 
little  jagged  and  bristly. 

Coxae  and  femora  black,  extreme  tips  of  coxae,  trochanters  and 
extreme  base  and  tips  of  femora  yellow,  the  yellow  sometimes  more 
extensive  on  the  hind  femora.  Anterior  coxae  with,  white  pollen 
and  little  black  hairs  on  their  front  surface.    Middle  and  hind  femora 
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each  with  one  preapical  bristle^  the  latter  ciliated  on  lower  inner 
edge  with  stiff  white  hairs  on  apical  two-thirds,  these  hairs  nearly 
as  long  as  the  width  of  the  femora,  they  do  not  quite  reach  the  tip. 
Fore  and  middle  tibiae  yellow;  hind  tibiae  black,  moderately  thick- 
ened, yellow  on  their  upper  edge  for  one-third  their  length.  Fore 
and  middle  tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip 
of  first  joint,  the  joints  of  regularly  de(Teasing  length;  fore  basi tarsi 
about  as  long  as  the  three  following  joints  taken  together;  middle 
basitarsi  about  as  long  as  the  two  following  joints  and  without  a 
bristle  above.  Hind  tarsi  wholly  black.  Gfdypters  and  halteres 
yellow,  the  former  with  pale  cilia,  still  there  are  usually  a  few  black 
hairs  among  the  cilia. 

Wings  grayish  (fig.  31)  ;  costa  scarcely  enlarged  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  beyond  its  basal  third;  third  and 
foiu*th  veins  nearly  parallel  beyond  the  bend;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein,  nearly  evenly  roimded,  anal 
angle  of  wing  not  rery  prominent. 

Described  from  7  males  taken  by  A.  L.  Melander  in  Washington, 
1  at  Prosser,  May  4,  1911,  and  6  at  Kennewick,  June  7,  1916. 

Type  taken  at  Kennewick,  Washington,  and  in  the  A.  L.  Melander 
collection.    One  paratype  in  the  United  Stat^  National  Museum. 

Para^yp^.— Male,  No.  22992,  U.S.N.M. 

No.  S2.  DOUCHOPUS  JOHNSONI  Aldilch. 

DoKchoptiB  johnsoni  Aldrich,  Kansas  XJniver.  Quart.,  vol.  2, 1893,  p.  7. 

Male. — ^Length  3.2-4  nmi.;  of  wing  3-3.2  mm.  Face  narrow, 
yellowish  on  upper  portion,  more  white  below,  sometimes  entirely 
white.  Front  green,  not  very  dark,  shining.  Antennae  (fig.  32a) 
who%  black;  third  joint  a  little  longer  than  wide,  its  form  nearly  a 
perfect  oval.    Palpi  yellowish  brown.    Orbital  cilia  wholly  black. 

Thorax  green,  doi*sum  with  more  or  less  bronze  reflections  and  a 
little  white  pollen  on  the  front  edge;  pleurae  more  blackish  with 
white  pollen.  Abdomen  green  with  black  incisures  and  slight 
bronze  reflections;  the  white  pollen  on  its  sides  abundant  and  visible 
almost  to  the  center  of  the  dorsum.  Hypopygixmi  black;  its  lamellae 
rather  small,  somewhat  triangular  in  outline,  but  rounded  on  upper 
comer,  white  with  a  narrow  black  border  apically,  where  it  is  jagged 
and  bristly. 

Coxae  black  with  narrow  yellow  tips.  Fore  coxae  with  white 
pollen  and  little  black  hairs  on  their  anterior  surface.  Femora 
black  with  yellow  tips.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  with  brown  cilia  on  lower  inner  edge  of 
apical  half,  the  longest  of  these  hairs  about  three-fourths  as  long  as 
width  of  femora.  Fore  and  middle  tibiae  yellow.  Hind  tibiae 
black,  a  little  thickened,  the  glabrous  stripe  on  upper  surface  can 
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scarcely  be  traced.  Fore  tarsi  about  one  and  a  fourth  times  as  long 
as  their  tibiae,  yellow,  the  tips  of  the  joints  being  brown,  sometimes 
they  are  infuscated  from  the  tip  of  the  first  joint;  basitarsi  about  the 
length  of  the  three  following  joints  taken  together,  fourth  and  fifth 
joints  of  about  equal  length.  Middle  tarsi  a  little  longer  than  their 
tibiae,  black  from  the  tip  of  the  first  joint.  Hind  tarsi  one  and  a  half 
times  as  long  as  their  tibiae,  wholly  black.  Calypters  and  halteres 
yehow,  the  former  with  black  cilia. 

Wings  strongly  and  rather  uniformly  tinged  with  blackish  (fig.  32), 
but  often  more  gray  toward  their  base  and  along  the  hind  margin; 
costa  with  a  small  knotlike  enlargement  at  tip  of  first  vein;  last 
section  of  fourth  vein  slightly  bent  before  its  middle;  hind  margin  of 
wing  slightly  indented  at  tip  of  fifth  vein;  anal  angle  prominent,  the 
wing  being  of  nearly  equal  width. 

Female. — ^Face  narrow  for  a  female,  yellowish  gray;  third  antennal 
joint  very  small;  hind  femora  not  ciliated;  wings  strongly  tinged 
with  yellowish  brown  in  front  as  far  back  as  the  fourth  vein  and 
narrowly  brownish  along  the  fifth  and  cross  veins;  back  of  fourth 
vein  the  wing  is  brownish  gray;  wings  shaped  about  as  in  the  male, 
still  a  little  more  rounded  on  hind  margin. 

Redescribed  fmm  the  type  specimen  in  the  collection  of  J.  M. 
Aldrich  taken  at  Jamesburg,  New  Jersey,  July  4,  1891;  also  1  female 
taken  at  the  same  place  on  July  4,  1894;  2  males  taken  by  N.  Banks 
at  Beltsville,  Maryland,  June  9,  in  a  swamp;  and  1  male  taken  by 
W.  L.  McAtee,  at  Beltsville,  Maryland,  July  4,  1916. 

No.  S3.  DOUCHOPUS  APPENDICULATUS,  new  spedes. 

Male. — ^Ijength  4  mm.;  of  wing  3.8  mm.  Face  long,  reaching 
below  the  lower  comer  of  the  eye,  roimded  below,  without  the  trans- 
verse ridge  i;vhich  usually  separates  the  upper  from  the  lower  portion 
of  the  face  in  this  genus,  silvery  white.  Front  green,  usually  with 
bronze  reflections  and  somewhat  dulled  with  whitish  pollen.  First 
two  joints  of  antennae  mostly  yellow,  black  or  brown  on  upper  edge; 
third  joint  about  one  and  a  half-times  as  long  as  wide,  oval,  but  ob- 
tusely pointed  at  tip;  arista  inserted  a  little  before  the  tip  of  third 
joint,  longer  than  the  antenna.  Lateral  and  inferior  orbital  cilia 
silveiy  wnite,  much  flattened,  the  black  cilia  of  upper  orbit  short 
and  stout,  reaching  down  about  one-third  of  the  eye  height. 

Thorax  shining  green,  sometimes  with  bronze  reflections,  which 
form  in  some  specimens  as  many  as  five  indistinct  vittae  on  the 
dorsum;  in  one  female  the  dorsxmi  is  more  coppery  than  green; 
pleurae  scarcely  dulled  with  pollen.  Abdomen  shining  green, 
usually  with  coppery  reflections  on  the  dorsum  before  the  incisures, 
the  last  two  segments  mostly  coppery  on  the  upper  surface.  Hypopy- 
gium  black;  its  lamellae  rather  large,  somewhat  triangular  in  out- 
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line,  whitish  but  tinged  with  brown,  apical  and  upper  edges  rather 
broadly  bordered  with  black,  jagged  and  bristly  at  apex,  fringed 
with  delicate  black  hairs  on  upper  edge. 

Coxae  black,  the  anterior  pair  tinged  with  green  and  with  thick 
silvery  pollen  and  very  minute  white  hairs  on  the  front  surface;  the 
usual  i-ow  of  bristJes  at  tip  are  strong.  Femora  black  with  green 
reflections,  their  tips  yellowish,  the  middle  pair  has  the  yeUow  more 
extensive  and  paler.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  not  ciliated  but  with  a  row  of  minute  brown  hairs 
on  lower  outer  edge,  upper  edge  fringed  with  rather  long  black  hairs; 
these  are  longest  near  the  base.  Fore  tibiae  blackish,  sometimes  a  little 
yellowish  on  apical  half.  Middle  tibae  brownish  yellow,  sometimes 
quite  dark,  darker  at  base  on  posterior  surface,  with  three  large 
bristles  on  lower  side  and  three  on  posterior  side;  on  the  upper  surface 
near  the  middle  is  a  bristle-like  appendage  (fig.  33a),  which  U  a  little 
shorter  than  the  middle  basitarsi  and  is  a  little  enlarged  at  tip. 
Hind  ^biae  a  little  thickened,  shining  black,  with  three  or  four  large 
bristles  below.  Fore  tarsi  a  little  longer  than  their  tibiae,  black,  their 
joints  of  decreasing  length.  Middle  tarsi  (fig.  336)  slender,  about 
once  and  a  half  as  long  as  the  tibiae;  fifth  joint  about  as  long  as 
fourth,  a  little  compressed,  widened  toward  the  tip;  first  four  joints 
pale  yellow,  their  tips  enlarged  and  black,  each  joint  narrowed  at 
base.  Hind  tarsi  wholly  black,  their  basitarsi  with  two  large  bristles 
above.    Calypters,  their  cilia,  and  the  halteres  yellow. 

Wings  grayish  (fig.  33),  usually  tinged  with  brown  along  the  front 
for  a  short  distance,  from  the  tip  of  the  second  vein  toward  the  base; 
costa  enlarged  so  as  to  fill  all  the  space  between  the  costa  and  the 
first  vein,  except  a  small  open  spot  near  the  root  of  the  wing,  seen 
from  the  front  edge  of  the  wing  this  enlargement  appears  flattened 
with  its  tip  obliquely  truncate,  ending  in  a  little  point  on  lower  angle, 
this  enlai^ement  velvety  black;  last  section  of  fourth  vein  consider- 
ably bent  at  its  middle;  tip  of  third  vein  bent  backward ;  hind  margin 
of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  of  wing 
very  prominent,  the  wing  being  of  nearly  parallel  width,  but  a  little 
wider  just  before  the  anal  angle  than  in  the  middle. 

Female, — ^Differs  from  the  male  in  having  the  face  wider  and  more 
grayish  white  than  silvery;  third  antennal  joint  shorter;  fore  coxae 
with  black  hairs;  fore  and  middle  tibiae  black;  middle  tarsi  olack 
with  the  extreme  bases  of  the  joints  yellowish,  tips  of  first  four  joints 
A  little  enlarged,  fifth  joint  a  very  little  compressed,  but  not  as 
much  as  in  the  male;  wings  as  in  the  male,  except  that  the  costa  is 
not  at  all  enlarged  at  tip  of  first  vein,  the  cell  between  the  costa  and 
the  first  vein  is  more  or  less  tinged  with  brown,  and  the  anal  angle 
of  wing  is  not  quite  as  prominent. 
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Described  from  7  males  and  4  females.  Prof.  J.  M.  Aldrich  took 
2  males  and  2  females  at  Wells,  Nevada,  July  12,  1911;  I  took  4 
males  and  2  females  at  the  same  place  Jime  6,  1915,  and  1  male  at 
Saltair,  on  Great  Salt  Lake,  Utah,  Jime  8,  1915. 

Type.—Uele,  Cat.  No.  22993,  U.S.N.M.,  from  Wells,  Nevada. 

No.  S4.  DOUCHOPUS  FUMOSUS,  new  spedes. 

Male. — ^Length  3.5  mm.;  of  wing  3  mm.  Face  rather  wide, 
yellowish.  Front  green.  Antennae  (fig.  34a)  black,  first  joint 
slightly  yellowish  below;  first  and  second  joint  short;  third  joint 
about  three  times  as  long  as  wide  with  *an  acute  point  at  tip,  its 
pubescence-  conspicuous;  arista  but  little  longer  than  the  third  joint 
and  inserted  just  above  its  tip,  inferior  orbital  cilia  whitish,  about 
six  of  the  upper  cilia  on  each  side  black. 

Thorax  greenish  brown,  dulled  with  brownish  gray  pollen,  which 
leaves  when  viewed  in  certain  directions  three  shining  vittae;  pleurae 
with  grayish  pollen.  Abdomen  bronze  brown  with  green  reflections 
and  with  large  spots  of  white  pollen  on  the  sides  of  the  s^ments. 
Hypopygiimi  black;  its  lamellae  small,  oval,  narrowed  into  the 
stem,  whitish  with  a  black  border,  jagged  and  bristly  at  apex  and 
with  delicate  hairs  on  upper  edge. 

Coxae  black,  their  extreme  tips  and  the  trochanters  yellow.  Fore 
and  middle  femora  black  with  broad  yellow  tips.  Middle  and  hind 
femora  with  one  preapical  bristle,  the  latter  black  and  apparently 
without  cilia  below.  Fore  and  middle  tibiae  yellow;  hind  tibiae 
brownish  yellow,  becoming  black  at  tip,  but  little  thicker  than  the 
others,  the  glabrous  stripe  on  upper  surface  extending  nearly  their 
entire  length;  fore  and  middle  tarsi  about  equal  to  their  tibiae  in 
length,  yellow,  infuscated  from  the  tip  of  first  joint,  still  each  joint 
paler  at  base.  Hind  tarsi  wholly  black.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  34)  grayish;  costa  enlarged  at  tip  of  first  vein,  gradually 
tapering  to  its  tip ;  last  section  of  fourth  vein  a  little  bent  at  its  basal 
third;  third  and  fourth  veins  nearly  parallel  beyond  this  bend; 
hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein,  evenly 
rounded;  anal  angle  broadly  roimded. 

Described  from  1  male  taken  at  Farwell  Creek,  South  Saskatche- 
wan, Canada,  in  July,  1907,  by  Dr.  E.  M.  Walker. 

Type.—Ueie,  Cat.  No.  22994,  U.S.N.M. 

This  species  has  remarkable  antennae;  the  acute  point,  conspic- 
uous pubescence,  and  nearly  apical  arista,  are  rarely  f oimd  in  this 
genus. 
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No.  S6.  DOUCHOPUS  OONYEBGENS  Aldrich. 

Dolidioptu  eonvergens  Aldrich,  Kansas  Univ.  Quart.,  vol.  2, 1893,  p.  9. 

Male. — ^Length  4  mm.;  of  wing  3.8-4  mm.  Face  rather  narrow, 
silvery  white.  Front  green  or  blue  green.  Antennae  (fig.  35a) 
wholly  black;  third  joint  oval,  not  much  longer  than  wide,  obtusely 
pointed  at  tip.  Lateral  and  inferior  orbital  cilia  yellowish  white, 
the  black  cilia  descending  about  one  fourth  the  eye  height. 

Thorax  dark  green,  dorsimi  dulled  with  nearly  invisible  brown 
pollen  and  with  blue  reflections;  pleurae  dulled  with  a  little  grayish 
pollen.  Abdomen  dark  green. with  narrow  black  incisures,  slight 
blue  reflections  and  a  little  white  pollen  on  the  lower  part  of  the 
sides.  Hypopygiimi  black;  its  lamellae  are  not  very  large,  some- 
what triangular  in  outline,  whitish  with  a  moderately  wide  border, 
ja^ed  and  bristly  at  apex  and  with  a  few  delicate  hairs  on  the  upper 
and  lower  edges. 

Coxae  black  with  yellow  tips;  anterior  pair  with  silvery  pollen 
and  little  black  hairs  oq  the  front  surface,  the  usual  row  of  bristles 
at  tip.  Trochanters  yellow.  Femora  black  with  yellow  tips. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
without  cilia  below.  Tibiae  yellow,  posterior  pair  with  their  tips 
narrowly  black,  scarcely  thickened.  Fore  and  middle  tarsi  a  little 
longer  ^an  their  tibiae,  black  from  the  tip  of  the  first  joint,  still 
the  base  of  the  second  joint  is  yellowish.  Hind  tarsi  wholly  black. 
Calypters  and  halteres  yellow,  the  former  with  black  ciUa. 

Wings  (fig.  35)  a  little  grayish;  costa  scarcely  enlarged  at  tip  of 
first  vein;  last  section  of  fourth  vein  bent  near  its  middle;  third  and 
fourth  veins  convergent,  their  tips  about  one-third  as  far  apart  as 
the  tips  of  the  second  and  third  veins;  fourth  vein  ending  nearly  the 
length  of  the  cross-vein  before  the  apex  of  the  wing;  hind  margin 
of  wing  not  indented  at  tip  of  fifth  vein;  anal  angle  obsolete,  the 
wing  being  narrowed  toward  the  base. 

Female. — ^Face  nearly  as  wide  as  the  front,  white;  third  antennal 
joint  a  little  smaller;  otherwise  about  as  in  the  male. 

Redescribed  from  one  of  the  type  specimens  and  several  specimens 
from  Mount  Constitution,  Washington,  July  7  and  17;  and  Keyport, 
Washington,  August  7  (Aldrich). 

Type  locality, — ^Mount  Hood,  Oregon. 


No.  M.  DOUCHOPUS  NUBIFEB,  new  i 

Male. — ^Length  4-4.5  mm.;  of  wing  4  mm.  Face  rather  narrow, 
its  sides  nearly  parallel,  silvery  white.  Front  shining  green.  An- 
tennae wholly  black;  third  joint  about  as  long  as  wide,  somewhat 
roimded  at  tip;  arista  longer  than  antenna.  Orbital  cilia  wholly 
black. 
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Thorax  dark  green  with  coppery  reflections,  shining;  pleurae 
dulled  with  gray  pollen.  Abdomen  dark  bronze  green  with  black 
incisures  and  white  pollen  on  the  sides  of  the  segments.  Hypopygium 
black;  its  lamellae  rather  large,  somewhat  roimd  in  outline  but  nar- 
rowing suddenly  into  the  stem,  white  with  a  broad  black  border  on 
apical  margin,  which  is  a  little  jagged  and  fringed  with  long  delicate 
hairs. 

Coxae  and  femora  black;  trochanters  and  tips  of  femora  yellow,  the 
yellow  more  extensive  on  middle  pair.  Middle  and  hind  femora  each 
with  two  preapical  bristles,  placed  one  before  the  other,  the  latter 
without  cilia  below.  Tibiae  yellow^  posterior  pair  black  at  tip  for 
one-fourth  their  length;  a  little  thickened,  especially  at  tip,  with  a 
rather  broad  glabrous  stripe  on  upper  surface  for  nearly  their  whole 
length;  this  stripe  seems  to  have  an  almost  golden  reflection,  in  certain 
lights,  on  the  yellow  portion  (probably  from  a  golden  yellow  pollen); 
the  middle  tibiae  also  show  a  trace  of  this  color.  Fore  tarsi  a  very 
little  longer,  middle  tarsi  about  the  same  length  as  their  tibiae,  both 
black  from  the  tip  of  the  first  joint.  Hind  tarsi  wholly  black. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  36)  tinged  with  dark  gray  and  with  an  ill-defined  cloud 
along  the  costa,  from  a  little  beyond  the  tip  of  first  vein  to  the  tip 
of  third  and  extending  back  to  or  beyond  the  third  vein,  cross-vein 
also  a  little  clouded;  costa  scarcely  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  a  little  bent  before  its  middle;  tips  of  third 
and  fourth  veins  rather  widely  separated;  hind  margin  only  a  little 
indented  at  tip  of  fifth  vein;  anal  angle  of  wing  rounded,  not 
prominent. 

Feinale, — ^Agrees  with  the  male,  except  that  the  face  is  wide;  third 
antennal  joint  smaller,  and  the  clouds  on  the  wings  very  indistinct. 
The  middle  tibiae  with  one  bristle  below,  their  basitarsi  without  a 
bristle  above. 

Described  from  3  males  and  1  female  which  I  took  at  Wells, 
Nevada,  June  6,  1915. 

Type.— Male,  Cat.  No.  22995,  U.S.N.M. 

No.  S7.  DOUCHOPUS  BARBICAUDA,  n«w  apedM. 

Male. — Length  4.3  mm.;  of  wing  3  mm.  Face  rather  narrow, 
white,  scarcely  silvery,  and  with  a  slight  yellowish  tint.  Front  groen 
with  bronze  reflections,  more  blue  in  one  specimen.  Antennae  (fig. 
37a)  wholly  black;  third  joint  only  a  little  longer  than  wide,  ovate, 
but  with  a  rather  sharp  point  at  tip.  Lower  orbital  cilia  yellowish 
white,  the  black  cilia  reaching  down  the  middle  of  the  eye. 

Thorax  green  with  bronze  reflections,  which  sometimes  form  one 
to  three  vittae  on  anterior  part  of  the  doi'sum;  in  one  specimen  the 
reflections  are  blue  and  the  scutellum  is  almost  violet;  pleurae  more 
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blackish;  dulled  with  gray  pollen.  Abdomen  green  with  black 
incisures  and  coppery^  reflections  on  the  posterior  margins  of  the  seg- 
ments. Hypopygium  black;  its  lamellae  (fig.  37)  moderately  large, 
somewhat  triangular  in  outline,  yellowish  with  long,  black,  bushy, 
very  dense  hair  on  apical^ortion  and  short  black  hairs  on  the  whole 
outer  surface,  not  at  all  ja^ed  on  apical  margin. 

Coxae  and  femora  black,  their  tips  and  the  trochanters  yellowish. 
Fore  coxae  with  black  hairs  on  anterior  surface,  the  usual  bristles 
at  tip.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  not  ciliate  but  fringed  on  lower  outer  edge  with  delicate  little 
black  hairs.  Tibiae  yellow;  posterior  pair  rather  stout,  black  at  tip 
for  one-fifth  their  length,  the  glabrous  stripe  on  upper  surface  distinct 
and  reaching  the  entire  length.  Fore  tarsi  about  as  long  as  their 
tibiae,  brownish  yellow,  first  joint  a  little  shorter  than  the  remaining 
four  taken  together,  second  joint  very  little  longer  than  third,  lost 
three  joints  of  nearly  equa^  length,  still  the  fourth  a  little  the  shortest. 
Middle  tarsi  slightly  longer  than  their  tibiae,  infuscated  from  the  tip 
of  the  first  joint,  but  scarcely  black.  Hind  tarsi  wholly  black. 
Calypters  and  hal teres  yellow,  the  former  with  black  cilia. 

Wings  grayish;  costa  not  at  all  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  bent  at  its  middle;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein;  anal  angle  rounded,  not 
prominent. 

Female. — ^Agrees  with  the  description  of  the  male  given  above, 
except  that  the  face  is  as  wide  as  the  front  and  is  more  grayish  white; 
the  hhid  tibiae  have  more  black  at  their  tips  but  it  is  less  sharply 
defined  and  the  wings  are  a  little  tinged  with  yellowish  brown  in 
front  of  the  third  vein.  The  delicate  hairs  on  lower  outer  edge  of 
hind  femora  are  smaller  than  in  the  male.  Middle  tibiae  with  one 
bristle  below,  their  basitarsi  without  a  bristle  above. 

Described  from  9  males  and  4  females.  Two  males  are  in  the 
collection  of  J.  M.  Aldrich;  1  male  was  taken  at  Montreal  Island, 
Quebec,  and  1^  at  Toronto,  Ontario,  May  23,  1896.  One  female  was 
taken  at  Ottawa,  Canada,  July  2,  1912,  by  G.  Beaulieu;  1  female  at 
Sunmierside,  Prince  Edward  Island,  July  21,  1914,  by  Dr.  E.  M- 
Walker.  I  took  the  other  specimens  at  Toronto,  Ontario,  July  4, 
1911,  and  July  21,  1918. 

Typg.— Male,  Cat.  No.  22996,  U.S.N.M.,  from  Toronto,  July  21, 
1918. 

No.  S8.  DOUCHOPUS  BISETOSUS,  new  spedes. 

Male, — ^Length  4-5  mm. ;  of  wing  4-4.25  mm.     Face  rather  wide, 

white,  a  little  tinged  with  gray  or  yellowish  gray.     Front  shining 

green  with  more  or  less  distinct  violet  reflections.     Proboscis,  palpi, 

and  their  hairs  black.     Orbital  cilia  wholly  black.     Antennae  (fig 

18732&— 21 6 
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38a)  wholly  black;  third  joint  one  and  a  L-*    *  i     -  as  long  as  wide, 
somewhat  pointed  at  tip. 

Thorax  green,  shining,  sometimes  with  bki*^  .  ■  .  ^ppery  reflec- 
tions, which  form  narrow  stripes  on  the  dorsum;  }•..  •  ;  .  dulled  with 
gray  pollen.  Abdomen  green  with  blue  and  coppt  r  •  .  cations  and 
black  incisures;  second  segment  with  a  patch  of  ratn.  i  .  v-ellowish 
white  hair  on  each  side  near  the  lower  edge,  usually  thi-*  i  '  j-^  quite 
conspicuous.  ITypopygium  black;  its  lamellae  (fig.  38)  .  .*•  naall, 
somewhat  circular  in  outline  but  nearly  straight  above,  i  •  .  not 
jagged,  fringed  with  delicate  black  hairs. 

Coxae  black  with  yellow  tips;  anterior  pair  with  white  pv  '* 
black  hairs  on  the  front  surface,"  fore  and  middle  femora  blat     ^ 
yellow  tips;  middle  pair  black  with  apical  third  or  more  yellov,    ' : 
black  shading  into  the  yellow.     Hind  femora  nearly  bare  below  v.  -  * 
rather  long  hair  on  upper  edge  and  two  preapical  bristles,  one  neari 
below  the  other;  middle  femora  with  two,  often  with  three  preapicai 
bristles.    Tibiae  yellow;  posterior  tibiae  bl'ack  at  tip,  the  black  shad- 
ing into  the  yellow  and  extending  to  or  beyond  the  middle  on  inner 
side,  a  little  stouter  than  the  others,  slightly  swollen  at  basal  third 
and  at  tip;  the  glabrous  stripe  on  upper  surface  wide,  extending 
upon  the  inner  side  of  the  inner  row  of  large  bristles  for  about  one- 
third  their  length.    Fore  tarsi  nearly  equal  to  their  tibiae  in  length; 
first  joint  scarcely  as  long  as  the  remaining  four  taken  together, 
brown  from  the  tip  of  the  first  joint.    Middle  tarsi  one  and  a  fourth 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint. 
Hind  tarsi  deep  black,  one  and  a  third  times  as  long  as  their  tibiae. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  grayish,  a  little  darker  along  the  front;  costa  scarcely  en- 
larged at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent 
near  its  basal  third;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein,  not  much  rounded,  the  wing  being  of  nearly  equal  width; 
anal  angle  rounded,  not  very  prominent. 

Female. — ^A  number  of  females  were  taken  with  these  which  diflfer 
from  the  males  in  having  all  the  femora  black  with  the  tips  yellow; 
middle  tibiae  •  yellowish  at  base  becoming  black  at  tip,  sometimes 
largely  black;  the  tarsi  all  black,  except  the  fore  basitarsi,  which  are 
mostly  yellow.  The  wings  are  more  broadly  roimded  on  the  hind 
margin  than  in  the  male.  The  middle  and  hind  femora  each  with 
two  preapicai  bristles  which  are  placed  one  nearly  below  the  other; 
middle  tibiae  with  two  bristles  below,  their  basitarsi  with  a  large 
bristle  above. 

Described  from  8  males  and  12  females  which  were  taken  on 
Craig's  Mountain,  Idaho,  and  1  male  taken  at  Lawyer's  Canyon, 
Idaho,  June  16,  1909  (all  by  J.  M.  Aldrich). 
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Type.— Male,  Cat.  No.  22997,  U.S.N.M.,  from  Craig's  Mountain. 

The  females  described  above  seem  to  differ  from  the  females  which 
I  have  placed  with  D.  heatus  by  their  having  a  bristle  on  the  upper 
surface  of  the  middle  basitarsus,  which  I  can  not  find  in  the  females 
placed  as  those  of  heatus. 

No.  S9.  DOUCHOPUS  INTENTUS  Metander  and  Braes. 

Dolichojni'4  irUentus  Melandbr  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  137,  figs. 

Mdle. — ^Length  4  mm. ;  of  wing  3.5  mm.  Face  moderately  narrow, 
white.  Front  violet,  narrowly  green  around  the  edges,  shining. 
Antennae  wholly  black;  third  joint  three  times  as  long  as  wide, 
tapenng  to  a  point,  the  arista  inserted  just  above  this  point,  not 
much  over  one-half  as  long  as  the  third  joint.  Orbital  cilia  wholly 
black. 

Thorax  dark  green,  not  very  shining;  pleurae  black  with  gray 
pollen.  Abdomen  dark  greenish,  almost  bronze  brown,  shining, 
with  but  little  white  pollen  on  its  sides.  Hypopygium. black;  its 
lamellae  (fig.  39)  small,  blackish,  a  little  paler  in  the  middle,  nearly 
triangular  in  outline,  not  jagged  or  bristly,  fringed  on  apical  margin 
with  delicate  little  brown  hairs. 

Coxae  blackish;  the  anterior  pair  appear  to  be  nearly  bare;  femora 
black  with  yellow  tips.  Middle  femora  with  one  preapical  bristle 
(there  may  have  been  two  and  one  have  been  broken  off);  hind 
femora  with  two  preapical  bristles,  placed  one  above  the  other, 
without  cilia  below.  Tibiae  yellow;  posterior  pair  black  at  tip,  the 
glabrous  stripe  between  the  two  rows  of  large  bristles  on  upper  sur- 
face narrow  but  distinct.  Fore,  tarsi  black  from  the  tip  of  the  first 
joint,  not  longer  than  the  short  fore  tibiae;  last  four  joints  short,  the 
fourth  being  slightly  shorter  than  the  fifth.  Middle  tarsi  about  one 
and  a  fourth  times  as  long  as  their  tibiae,  black  from  the  tip  of  the 
first  joint.  Hind  tarsi  wholly  black.  Calypters  and  halteres  yellow, 
the  former  with  black  cilia. 

Wings  grayish;  veins  black;  costa  with  a  small  knotlike  enlarge- 
ment at  tip  of  first  vein;  last  segment  of  fourth  vein  a  little  bent  near 
its  basal  third;  third  vein  bent  backward  a  little  at  tip;  hind  mai^in 
of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  rather 
prominent. 

Redescribed  from  the  single  type  specimen  in  the  American  Museum 
collection;  it  was  taken  at  (3iicago,  Illinois,  May  8,  1896. 

No.  40.  DOUCHOPUS  ANGUSTICORNIS,  new  spedee. 

Jilale. — ^Length  4  mm. ;  of  wing  the  same.  Face  rather  wide,  sil- 
very white.  Front  green,  rather  thickly  covered  with  gray  pollen. 
Antennae  (fig.  40)  wholly  black,  third  joint  large,  nearly  four  times 
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as  long  as  wide,  pointed  at  tip;  arista  liorv  l.out  two-fifths  as 
long  as  third  antenna!  joint  and  inserted  just  J-  >-  ♦  Its  tip.  Inferior 
orbital  cilia  whitish,  the  upper  ciMa  black. 

Thorax  green,  dorsum  dulled  with  whitish  vf '  .  •  ich  leaves 
obscure  vittae  that  are  shining,  the  median  one  is  w>  '  w  it  noppery ; 
pleurae  more  black,  dulled  with  gray  poUen.  Abtionvt  '\  ^, '^t^n  with 
black  incisures,  covered  with  white  pollen,  which  is  ih]"\  on  the 
sides  and  in  certain  lights  leaves  a  central  black  vitta.  h  ,-o.  /mm 
black;  its  lamellae  (fig.  40a)  moderately  large,  somewhat  j  <  :  ;\r 
in  outline,  \^hitish  with  a  narrow  black  border  on  apical  nwi  :^-' : 
margins,  jagged  and  bristly  on  lower  comer,  fringed  with  i  >  •;  <!•  i*- 
cate  hairs  on  apical  and  upper  edges. 

Coxae  and  femora  black,  tips  of  fore  and  middle  coxae,  trochlea  I  ^r., 
and  tips  of  femora  yellow.  Middle  and  hind  femora  each  with  n^ 
preapical  bristle,  the  latter  not  ciliated,  still  they  have  a  row  'i 
long  pale  hairs  on  lower  inner  edge,  which  are  very  delicate  and  nov 
easily  seen,  they  are  about  one-fourth  to  one-third  as  long  as  the 
width  of  the  femora.  Tibiae  yellow;  posterior  pair  black  at  tip  for 
one-sixth  their  length  and  with  a  blackish  spot  on  inner  surface  at 
basal  third,  only  a  little  thickened,  the  glabrous  stripe  on  upper  sur- 
face is  broad  and  extends  nearly  their  entire  length.  Fore  and  mid- 
dle tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip  of  the 
first  joint.  Hind  tarsi  wholly  black.  Calypters,  their  cilia,  and  the 
halteres  yellow. 

Wings  a  little  grayish;  costa  wth  a  small  knot-like  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  just  before 
its  middle,  from  which  point  it  is  pearly  parallel  with  third  vein; 
hind  mai^n  of  wing  not  indented  at  tip  of  fifth  vein;  anal  angle 
prominent. 

Female. — Face  wider  than  in  the  male;  third  antennal  joint  large, 
long  for  a  female,  somewhat  triangular  in  outline,  acutely  pointed 
at  tip,  arista  nearly  apical;  thorax  dulled  with  whitish  pollen  as  in 
the  male;  wings  without  an  enlargement  at  tip  of  first  vein,  other- 
wise as  in  the  male.  Middle  tibiae  with  one  bristle  below,  their 
basitarsi  wthout  a  bristle  above. 

Described  from  1  male  and  1  female  which  were  swept  from  winter 
wheat  at  Evansville,  Indiana,  May  7,  1914,  by  J.  M.  Aldrich. 

Type.— Male,  Cat.  No.  22998,  U.S.N  M. 

This  species  somewhat  resembles  intentus  Melander  and  Brues,  but 
it  differs  in  having  only  one  preapical  bristle  on  the  middle  and  hind 
femora,  in  having  the  front  greenish,  dulled  with  gray  pollen,  not 
metallic  violet  as  in  intenhis;  it  also  difl'ers  in  the  form  ot  the 
lamellae. 
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No.  41.  DOUCHOPUS  AEQUALIS,  mw  spedes. 

Male. — ^Length  4  mm.;  of  wing  the  same.  Face  narrow,  silvery 
white.  Front  shining  green  with  a  little  brown  pollen  visible  on 
lower  part  when,  viewed  in  certain  directions.  Antennae  (fig.  416) 
wholly  black;  third  joint  a  little  longer  than  wide,  somewhat  conical 
in  outline.  Orbital  cilia  wholly  black,  except  that  there  are  from  two 
to  five  yellowish  bristlfes  on  each  side  near  the  proboscis. 

Thorax^  shining  green,  sometimes  with  an  indistinct  median  cop- 
pery vuta;  pleurae  slightly  dulled  with  grayish  ,pollen.  Abdomen 
dark  green,  its  incisures  black,  the  white  pollen  on  the  sides  confined 
to  ^ihe  extreme  lower  edge  of  the  dorsum.  Hypopygium  black  with 
P>-een  reflections;  its  lamellae  (fig.  41a)  large,  whitish  with  a  narrow 
black  border,  but  the  apical  half  appearing  blackish  on  inner  side 
on  account  of  the  little  black  hairs  on  its  surface,  outer  portion  some- 
what oval  and  at  nearly  right  angles  to  the  stem,  jagged  on  outer 
edge  and  fringed  with  rather  long  hairs. 

Coxae  and  femora  black,  the  latter  with  yellow  tips.  Middle  and 
hind  femora  each  with  one  preapical  bristle,  the  latter  with  a  fringe 
of  short  brown  hairs  below;  these  hairs  are  delicate  and  scarcely  as 
long  as  the  row  of  black  hairs  on  upper  edge  of  basal  half.  Tibiae 
yellow:  posterior  pair  with  black  tips.  Fore  tarsi  (fig.  416)  about 
one  and  a  fourth  times  as  long  as  their  tibiae,  brownish,  becoming 
black  at  tip,  still  a  little  yellowish  at  base;  first  joint  about  as  long 
as  the  three  succeeding  joints  taken  together,  second  and  third  joints 
of  nearly  equal  length,  fourth  and  fifth  joints  also  of  nearly  equal 
length  but  shorter  than  the  preceding  ones;  last  three  joints  shghtly 
compressed  and  gradually  widened;  pidvilli  white,  conspicuous. 
Middle  tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae,  black 
with  the  base  of  the  first  joint  yellowish.  Hind  tarsi  wholly  black. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  41)  grayish;  costa  not  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  a  little  bent  at  about  its  basal  third;  hind  mar- 
gin of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  rounded, 
not  verv  prominent. 

Female. — Face  broad,  silvery  white;  hind  femora  with  a  row  ol 
rather  long  hairs  on  lower  inner  edge,  but  these  are  not  as  long  as 
in  the  male.  It  agrees  with  the  male  in  having  one  large  bristle 
below  on  middle  tibiae,  the  basitarsi  being  without  a  bristle  above, 
iix  having  the  yellow  bristles  near  the  proboscis  and  in  the  wing  form. 
The  fore  tarsi  are  scarcely  longer  than  their  tibiae  and  not  noticeably 
compressed. 

Described  from  specimens  taken  by  me  in  Erie  County,  New 
York;  4  males  and  1  female  were  taken  at  Golden,  July  4,  and  August 
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19;  2  males  were  taken  at  Boston,  New  >' •  -.  J  •: >  10;  and  2  males 
and  1  female  were  taken  at  East  Aurora,  A    -     ^    . 

This  seems  to  be  the  same  species  as  stood  Li  A>h   I  "^w  collection 

at  Cambridge,  under  the  MS.  name  of  stenoi^.f  ^    - '  .  f  conld  not 

find  this  specimen  when  looking  over  the  cohtc^io  •  '      '.919,  but 

Prof essor  Aldrich  saw  it  when  looking  over  the  Lk.    .  ;  •     ii  1901. 

Type.— Male,  Cat.  No.  22999,  U.S.N.M. 

No.  42.  DOUCHOPUS  LITOBALIS,  new  spedes. 

Male. — ^Length  *4  mm.;  of  wing  3.5  nun.    Face  moder.      v 
a  little  narrow  below,  silvery  white.    Front  dark  green.    .*«     i 
wholly  black;  third  joint  but  little  longer  than  wide,  oval  u\  ■ 
line.    Lateral  and  inferior  orbital  cilia  whitish,  a  few  of  the  n 
cilia  black. 

Thorax  dark  green  with  coppery  reflections,  especially  at  t. 
sutiu-e;  pleurae  dulled  with  gray  pollen.  Abdomen  green  with 
slight  coppery  reflections.  Hypopygimn  black;  its  lamellae  (fig.  42) 
moderately  large,  somewhat  quadrilateral  in  outline,  whitish  with 
a  narrow  black  border  on  apical  and  upper  margins,  jagged  and 
bristly  on  apical  margin,  fringed  on  upper  edge  with  brown  hairs. 

Coxae  and  femora  black,  extreme  tips  of  coxae,  trochanters  and 
extreme  base  and  tips  of  femora  yellowish.  Fore  coxae  with  minute 
black  hairs  on  the  anterior  surface.  Fore  and  middle  femora  each 
with  one  preapical  bristle,  the  latter  ciliated  below  with  long  white 
hairs  on  lower  apical  fourth,  these  hairs  nearly  fis  long  as  the  width 
of  the  femora;  the  fore  and  middle  femora  also  have  a  row  of  short 
but  conspicuous  white  hairs  on  lower  posterior  edge.  Tibiae  yellow; 
posterior  pair  a  little  stouter  than  the  others,  their  tips  black  for 
fully  one-fourth  their  length;  middle  and  hind  tibiae  each  with  one 
bristle  below  near  apical  fourth.  Fore  tarsi  about  one  and  a  foiu-th 
times  as  long  as  their  tibiae,  first  joint  scarcely  as  long  as  the  three 
succeeding  joints  taken  together,  third,  foiu-th  and  fifth  joints  of 
nearly  equal  length,  second  only  a  little  longer  than  third,  each 
joint,  beginning  with  the  second,  narrowed  a  little  at  base,  so  as  to 
give  the  tarsi  a  serrate  appearance.  Middle  tarsi  one  and  a  third 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint, 
their  basitarsi  without  a  bristle  above.  Hind  tarsi  wholly  black. 
Calypters,  their  cilia  and  the  halteres  yellow. 

Wings  (fig.  42a)  grayish,  a  very  little  tinged  with  brown  in  front 
of  third  vein;  costa  scarcely  enlarged  at  tip  of  first  vein;  last  section 
of  foTu-th  vein  a  little  bent  before  its  middle;  third  vein  bent  back- 
ward a  little  so  as  to  approach  the  fourth  at  tip;  hind  margin  of 
wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  rather  promi- 
nent, still  the  wing  of  somewhat  equal  width,  a  little  narrowed  at 
base. 
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Described  from  2  taales  taken  by  A.  L.  Melander  in  Washington; 
1  at  Seattle,  August  2,  1908,  the  other  at  Tacoma,  August  27,  1911. 

Type.T— In  the^l^ollection  of  A.  L.  Melander,  and  taken  at  Tacoma, 
Washington. 

N*.  4S.  DOUCHOPUS  PAGKASDL  aew  i 


Male. — ^Length  4  mm.;  of  wing  the  same.  Face  quite  wide,  a 
little  nan-owed  below,  silvery  white.  Front  blue  green,  dulled  with 
gray  pollen.  Anteimae  wholly  black;  third  joint  only  a  little  longer 
than  wide,  conical  in  outline  with  the  apex  a  little  rounded.  Orbital 
cilia  black,  but  back  of  these,  near  the  proboscis  are  several  small 
ajid  one  or  two  laige  yellowish  bristles.     Proboscis  and  palpi  black. 

Thorax  bronze  brown  with  green  reflections,  dorsimi  dulled  with 
grayish  pollen,  which  forms  indistinct  vittae,  this  pollen  is  more 
white  along  the  anterior  and  lateral  margins  of  the  dorsimi;  pleurae 
dulled  with  gray  pollen.  Abdomen  green  with  coppery  reflections; 
hind  margins  of  the  segments  black;  the  white  pollen  on  the  sides 
abundant  and  extending  over  the  dorsimi.  Hypopygium  black;  its 
lamellae  moderately  large,  somewhat  elliptical  in  outline  with  a 
slight  sinus  below,  white  with  a  broad  black  border  on  apical  margin, 
which  extends  narrowly  along  the  upper  and  lower  edges,  jagged  and 
bristly  at  apex,  fringed  above  with  blackish  hairs. 

Coxae  and  femora  black,  with  their  extreme  tips  a  little  yellowish. 
Fore  coxae  thickly  covered  with 'white  pollen  and  little  black  hairs 
on  their  anterior  siu-face.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  ciliate  on  lower  inner  edge  with  a  few 
long  pale  hairs  which  appear  more  black  at  their  base;  the  longest 
of  these  hairs  are  near  the  middle  of  the  femora  and  are  as  long  as 
the  width  of  the  femora;  these  cilia  are  continued  nearly  to  the  base 
of  the  femora  by  short  brownish  hairs.  Tibiae  yellow;  middle  pair 
a  little  infuscated  at  tip  and  with  five  bristles  on  lower  sm^ace; 
posterior  pair  a  little  thickened,  black  at  tip,  the  black  shading  into 
the  yellow;  the  glabrous  stripe  on  upper  side  can  be  seen  as  a  shining 
line  between  the  rows  of  large  bristles;  there  is  also  a  glabrous  space 
on  inner  surface,  wide  at  base  of  tibiae  and  tapering  to  a  shining 
line  just  inside  of  the  inner  row  of  bristles  and  extending  to  the  tip. 
Fore  tarsi  nearly  one  and  a  half  times  as  long  as  their  tibiae,  black 
almost  to  their  base,  which  is  a  little  yellowish  brown,  the  joints  of 
r^ularly  decreasing  length.  Middle  tarsi  blackish,  one  and  a  half 
times  as  long  as  their  tibiae,  their  basitarsi  with  a  bristle  above  and 
several  small  ones  below.  Hiad  tarsi  black,  nearly  twice  as  long  as 
their  tibiae,  their  basitarsus  two-thirds  as  long  as  the  tibia.  Calyp- 
ters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  43)  dark  grayish,  slightly  tinged  with  brown  in  front  and 
along  the  veins;  costa  a  very  little  thickened  at  tip  of  first  vein. 
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tapering  to  its  tip;  last  section  of  fourth  vt^  •  i  "^nt  just  beyond 

its  basal  third;  third  and  fourth  veins  appi   i^'  .  other  a  little 

from  the  bend,  still  their  tips  rather  far  apart .  hu  .  «  t^^in  of  wing 
scarcely  indented  at  tip  of  fifth  vein;  evenly  roii...  '  ■  .  anal  angle 
not  being  prominent. 

Described  from  1  male  taken  by  Prof.  A.  S.  Packa  I  m  ^  i  ■  vvberry 
Harbor,  Labrac'  r. 

Type. — la  t^3  Museum  of  Comparative  Zoology  i.    '  'ge, 

Massachusetts. 

No.  44.  DOLICHOPUS  ZANTHOCNEMUS  Loew. 

Dolichopua.  xarUhocnemus  Loew,  Mon.  N.  Amer.  Dipt.,  pt.  2,  1864,  : 
OoQUiLLETT,  Ptoc.  Wash.  Acad.  Sci.,  vol.  2,  1900,  p.  424. 

McUe, — Length  4  mm. ;  of  wing  3.75  mm.    Face  of  moderate  wk  t 
silvery  white.     Front  bluish   green   or  bronze   green.     Antenn.  ■ 
(fig.  44a)  wholly  black;    third  joint  nearly  round  in  outline,  a  littlt 
pointed  at  tip;  lateral  and  inferior  orbital  cilia  whitish,  a  few  of  the 
upper  cilia  black. 

Thorax  green,  not  very  shining,  with  slight  bronze  reflections, 
which  sometimes  take  the  form  of  vittae;  pleurae  a  little  dulled  with 
gray  pollen.  Abdomen  green  with  black  incisures,  covered  with 
white  pollen  which  is  thickest  on  its  sides  and  leaves  a  blackish  stripe 
on  the  center  of  the  dorsum  in  certain  lights.  Hypopygium  black; 
its  lamellae  rather  small,  somewhat  oval  in  outline,  whitish  with  a 
black  border  at  apex;  jagged  and  bristly  on  apical  margin. 

Coxae  black  with  their  extreme  tips  and  the  trochanters  yellowish. 
Femora  black  with  yellow  tips;  the  yellow  on  middle  pair  often  shades  . 
into  the  black,  making  them  more  than  half  yellowish;  hind  pair 
sometimes  yellowish  below.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  ciliate  below  with  very  delicate  pale 
hairs,  which  are  rather  scattering  and  about  as  long  as  the  width  of 
the  femora;  the  fore  and  middle  femora  have  minute  pale  hairs 
below,  which  may  be  easily  overlooked.  Tibiae  yellow;  posterior 
pair  black  at  tip  for  nearly  one-third  their  length,  the  black  part  a 
little  more  thickened  than  the  rest.  Fore  and  middle  tarsi  a  little 
longer  than  their  tibiae,  blackened  from  the  tip  of  the  first  joint;  fore 
tarsi  with  the  third  and  fifth  joints  of  equal  length,  the  fourth  being 
a  little  shorter.  Hind  tarsi  wholly  black.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  44)  grayish;  costa  with  a  very  small  knot-like  enlarge- 
ment at  tip  of  first  vein;  last  section  of  fourth  vein  moderately 
bent  before  its  middle;  hind  margin  of  wing  not  indented  at  tip  of 
fifth  vein;  anal  angle  quite  prominent,  making  the  wing  of  somewhat 
equal  width  from  tip  of  second  vein  to  the  anal  angle. 
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Female. — ^Like  the  male,  except  that  the  face  is  a  little  wider  and 
more  white  than  silvery;  the  hind  femora  are  without  cilia,  and  the 
costa  is  not  enlarged  at  tip  of  first  vein. 

Redescribed  from  4  males  and  3  females  in  the  collection  of  J.  M. 
Aldrich,  4  of  these  are  from  Colorado  and  were  taken  by  C.  F.  Baker, 
and  3  from  Momit  Washington,  New  Hampshire,  taken  by  Mrs. 
Slosson. 

Type  locally. — Sitka,  Alaska.  Coquillett  reports  from  several 
places  in  Alaska.  .  7/ 

g' 

No.  45.  DOUCHOPU8  ALBICILIATU8  Loew.    ^ 

Doliehopiu  dlbicU%eUu8  Losw,  Cent.,  vol.  2,  1862,  No.  59;  Mon.  N.  Am.  Diptera, 
pt.  2,  1864,  p.  31.— Whbblbb,  Payche,  vol.  5, 1890,  p.  338.— Aldrich,  Kan- 
sas Univ.  Quart.,  vol.  2, 1893,  p.  9;  Cat.  N.  Amer.  Diptera,  1905,  p.  299.— 
Melandeb  and  Bbues,  Biological  Bulletin,  vol.  1,  1900,  p.  148. 

M(ile, — Length  4.5-5  mm.;  of  wing  4-4.5  mm.  Face  narrow,  sil- 
very white,  a  little  yellowish  just  below  the  antennae.  Front  blue 
green.  Antennae  wholly  black;  third  joint  scarcely  longer  than  wide, 
somewhat  conical  in  outline,  a  little  pointed  at  tip.  Lateral  and  in- 
ferior orbital  cilia  white,  a  few  nearest  the  black  cilia  yellowish;  the 
black  cilia  descend  nearly  to  the  middle  of  the  eye  height. 

Thorax  shining  blue  green;  pleurae  dulled  with  gray  pollen.  Ab- 
domen green  with  black  incisures  and  sometimes  with  distinct  cop- 
pery reflections;  the  white  pollen  on  its  sides  is  not  very  abundant. 
Hypopygium  black;  its  lamellae  (fig.  46a)  rather  large,  nearly  or- 
bicular in  outline  but  narrowed  into  the  stem,  whitish  with  broad 
black  border  on  apical  portion,  which  shades  into  the  white,  a  little 
jagged  on  apical  margin  with  one  or  two  branched  bristles  at  lower 
comer,  otherwise  fringed  on  apical  edge  with  long,  bent  black  hairs 
and  on  lower  edge  with  short  delicate  brown  hairs. 

Coxae  and  femora  black  with  yellow  tips.  Fore  coxae  with  white 
pollen  and  little  black  hairs  on  the  anterior  surface.  Middle  and 
hind  femora  each  with  one  preapical  bristle,  the  former  with  short 
delicate  hairs  below  and  the  latter  ciliate  with  long  black  hairs  on 
their  lower  surface,  the  longest  of  these  hairs  longer  than  the  width 
of  the  femora.  Tibiae  yellow;  posterior  pair  a  little  thickened,  black 
on  inner  side  and  at  tip  on  outer  side  for  one-fourth  their  length. 
Fore  tarsi  a  little  longer  than  their  tibiae;  black  from  tip  of  first 
joint;  first  joint  as  long  as  the  remaining  four  taken  together.  Mid- 
dle tarsi  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint. 
Hind  tarsi  wholly  black.  Calypters  and  hal teres  yellow,  the  former 
with  black  cilia. 

Wings  (fig.  45}  grayish;  costa  with  a  small  knotlike  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  at  its 
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nriddle;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein; 
anal  angle  not  prominent. 

Femaie. — Face  wide,  silvery  white;  hind  tibiae  yellow  with  black 
tips,  the  black  being  poorly  defined,  but  exteniling  as  a  streak  up 
inner  surface;  middle  and  hind  femora  fringed  on  lower  edge  with 
delicate  little  hairs,  which  could  scarcely  be  called  cilia;  costa  with- 
out an  enlargement  at  tip  of  first  vein;  bend  in  last  section  of  fourth 
vein  distinctly  before  its  middle.  Otherwise  about  as  in  the  male. 
Middle  tibiae  yi  th  one  bristle  below,  their  basitarsi  without  a  bristle 
above. 

Redescribed  from  several  males  and  females  taken  in  the  following 
locaUties:  IllinoiB,  July  and  Aug.;  Mount  Washington,  New  Hamp- 
shire; Shelby,  Indiana,  May  24;  Sandusky,  Ohio,  August  20;  Olcott, 
New  York,  July  10;  Lancaster,  New  York,  May  5;  East  Aurora, 
New  York,  Jime  9;  Toronto,  Ontario,  July  16. 

Type  locality. — ^lUinois.  Osten  Sacken  reports  it  from  western 
New  York,  Wheeler  from  Wisconirin,  Aldrich  from  Michigan  and 
New  Jersey,  Chagnon  from  Montreal,  Canada,  Mrs.  Slosson  from 
New  Hampshire. 

No.  46.  DOUCHOPUS  ALACER,  new  spedes. 

Male. — Length  3.25-3.76  mm.;  of  wing  3-3.76  mm.  Face  rather 
narrow,  silvery  white,  narrowest  in  the  middle.  Front  shining  green. 
Antennae  wTioUy  black;  third  joint  scarcely  as  long  as  wide,  rounded 
at  tip.  Proboscis  and  palpi  brownish  yellow.  Orbital  cilia  wholly 
black. 

Thorax  bright  shining  green,  sometimes  with  blue  or  coppery  re- 
flection; pleurae  and  coxae  with  white  pollen.  Abdomen  green  with 
black  incisures  and  abimdant  white  pollen,  which  is  thickest  on  its 
sides.  Hypopygium  black;  its  lamellae  (fig.  46a)  of  moderate  size, 
somewhat  triangular  in  outline,  rather  truncate  at  outer  end,  white 
with  narrow  black  border  on  apical  margin,  which  extends  a  short 
distance  on  lower  edge,  ending  abruptly  and  expanding  on  upper 
comer  so  as  to  make  the  upper  angle  all  black,  a  little  jagged  and 
bristly  on  apical  margin. 

Coxae  black  with  yellow  tips.  Fore  coxae  with  minute  black 
hairs  on  the  anterior  surface  and  the  usual  bristles  at  tip.  Femora 
black,  often  metallic  green,  their  tips  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  ciliate  on  lower 
inner  edge  with  sparse,  delicate,  whitish  hairs  for  most  of  their 
length,  the  longest  of  these  hairs  about  two-thirds  as  long  as  the 
width  of  the  femora.  Tibiae  yellow;  posterior  pair  with  black  at 
tip  for  one-fifth  their  length,  scarcely  thickened,  the  glabrous  stripe 
between  the  rows  of  large  bristles  narrow  but  distinct;  there  are  about 
four  bristles  in  each  of  the  rows.     Fore  tarsi  a  little  longer  than 
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their  tibiae,  first  joint  as  long  as  the  three  succeeding  joints 
taken  together;  fourth  and  fifth  joints  of  about  equal  length;  third 
a  little  longer  than  the  fourth,  yellow,  a  little  darker  from  the  tip 
of  the  first  joint.  Middle  tarsi  equal  to  their  tibiae  in  length,  black 
from  the  tip  of  first  joint.  Hind  tarsi  one  and  a  fourth  times 
as  long  as  their  tibiae,  black.  Calypters  and  halteres  yellow,  the 
former  with  delicate  black  cilia;  these  cilia  appear  whitish  in 
certain  lights  and  there  are  always  some  of  the.  hairs  that  are  pale 
yellow  or  white. 

Wings  (fig.  46)  a  little  grayish;  costa  not  enlarged  at  tip  of  first 
vein;  last  section  of  fourth  vein  bent  beyond  its  basal  third;  hind 
margin  of  wing  not  indented  at  tip  of  fifth  vein,  evenly  roimded,  the 
anal  angle  being  nearly  obsolete. 

Female. — Face  as  wide  as  the  front,  but  still  not  very  wide  for  a 
female;  silvery  white;  hind  femora  not  ciliated,  but  with  a  row  of 
very  delicate  little  hairs  on  lower  inner  edge;  anal  angle  of  wing 
slightly  more  prominent  than  in  the  male.  Otherwise  about  as  in 
the  male.  Middle  tibiae  with  one  not  very  large  bristle  below,  their 
basitarsi  without  a  bristle  above. 

Described  from  8  males  and  7  females  from  Opelousas,  Louisiana, 
March,  April,  and  May  (Pilate,  collector),  and  Lafayette,  Indiana, 
May  16,  June  5,  and  Oct.  6  (all  from  the  collection  of  J.  M.  Aldrich) ; 
1  male  and  2  females  from  Slidell,  Louisiana,  July  2-6  (J.  S.  Hine). 

Type. — ^Male,  Cat.  No.  23000,  U.S.N.M.,  from  Lafayette,  Indiana. 

No.  47.  DOUCHOPUS  PABTTTUS  MeUnder  and  Braes. 

DolichopuB  partitui  Mblander  and»BRUES,  Biol.  Bull.,  vol.  1, 1900,  p.  135,  hg. 

Male. — ^Length  5-5.5  nmi. ;  of  wing  the  same.  Face  wide,  a  little 
less  than  half  as  wide  as  long,  yellowish  brown,  paler  below  the  trans- 
verse ridge,  at  each  end  of  which  is  a  white  dot.  Front  violet,  more 
green  around  the  edges.  Antennae  (fig.  47a)  wholly  black;  third 
joint  a  little  longer  than  wide,  oval.  Orbital  cilia  wholly  black; 
however,  there  are  always  a  few  yellowish  bristles  near  the  proboscis 
and  in  one  specimen  seven  of  the  lower  cilia  are  also  yellowish. 

Thorax  dark  green  or  brownish  green  with  thick  brown  pollen  (in 
the  specimens  before  me  there  is  no  "cupreous  vitta''  mentioned  by 
Melander  and  Brues  in  their  description,  but  this  is  almost  always  a 
variable  character  in  this  genus);  pleurae  dulled  with  gray  pollen. 
Abdomen  green,  the  incisures  narrowly  black  and  edged  with  coppery 
•reflections.  Hypopygium  black;  its  lamellae  rather  large,  oval,  still 
somewhat  triangular  in  outline  as  they  narrow  into  the  stem,  whitish 
in  the  center,  shading  into  yellow  and  then  into  black,  often  infus- 
cated  on  more  than  half  their  surface,  more  yellow  near  the  stem, 
jagged  and  bristly  at  apex,  otherwise  fringed  with  blackish  hairs. 
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Coxae  black;  anterior  pair  with  gray  pollen  and  black  hairs  on 
their  front  surface.  Femora  black  with  yellow  tips,  the  yellow  on  thj© 
middle  ones  extends  toward  their  base  on  the  upper  edge  nearly  to 
the  middle.  Middle  and  hind  femora  each  with  a  row  of  three  or  f our 
bristles  ending  in  the  usual  preapical  bristle  (these  are  often  broken 
oflF  so  as  to  leave  only  one  or  two) ;  hind  femora  ciliated  below  with 
delicate  brown  hairs,  the  longest  of  which  are  fully  as  long  as  the 
width  of  the  femora,  these  hairs  extend  the  whole  length  of  the  lower 
inner  edge  but  are  very  short  at  the  base  and  longest  near  the  tip. 
Fore  and  middle  tibiae  yellow;  hind  tibiae  thickened,  black,  yellow 
at  base  for  a  distance  about  equal  to  half  the  length  of  their  basi- 
tarsus  and  with  a  yellowish  line  extending  their  entire  length  just 
inside  of  the  inner  row  of  large  bristles,  the  two  rows"  of  bristles  on 
upper  surface,  although  of  only  ordinary  length,  are  inserted  rather 
close  together,  there  being  about  10  or  12  in  each  row,  the  glabrous 
stripe  between  them  distinct.  Fore  tarsi  one  and  a  half  times  as 
long  as  their  tibiae,  the  first  two  joints  taken  together  about  equal  to 
the  tibia  in  length;  fifth  joint  nearly  as  long  as  fourth,  third  a  little 
longer  than  foiurth.  Fore  and  middle  tarsi  infuscated  from  their 
base,  becoming  black  at  half  their  length,  the  latter  about  one  and  a 
fomrth  times  as  long  as  their  tibiae.  Hind  tarsi  wholly  black,  about 
one  and  a  half  times  as  long  as  their  tibiae.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  47)  grayish;  there  are  brown  clouds  along  the  cross-vein 
and  the  adjoining  portions  of  the  fourth  and  fifth  veins,  on  the  bend 
of  the  last  section  of  fourth  vein  and  a  rather  well-defined  spot  extend- 
ing from  a  point  opposite  the  cross-v^in  to  tip  of  third  vein  and  from 
the  costa  to  the  third  vein;  costa  with  an  elongated  enlargement  at 
tip  of  first  vein;  last  section  of  fourth  vein  bent  at  or  before  its  basal 
third;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein,  widest 
point  of  wing  just  back  of  this  notch;  anal  angle  prominent. 

Female. — Face  a  little  wider  than  in  the  male  and  more  brownish  ; 
fore  tarsi  shorter,  about  one  and  a  fourth  times  as  long  as  their 
tibiae;  fore  and  middle  basitarsi  more  yellow;  hind  tibiae  not  much 
thickened;  hind  femora  not  ciliated,  wings  brown  in  front  of  third 
vein  from  the  root  to  the  tip  of  third  vein,  cross-vein  clouded  about 
as  in  the  male;  costa  not  enlarged;  otherwise  about  as  in  the  male. 
Middle  tibiae  with  one  bristle  below,  their  basitarsi  without  a  bristle 
above. 

Redescribed  from  3  males  and  1  female  from  Colorado;  1  of  the 
malto  was  taken  by  J.  M.  Aldrich  at  Marshall  Pass,  Colorado,  July 
28,  at  10,856  feet  elevation,  the  other  specimens  were  taken  by  C.  F. 
Baker. 

Type  locality. — Colorado. 
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Another  female  taken  at  Marshall  Pass,  Colorado,  July  28,  1908, 
has  scarcely  a  trace  of  the  brown  cloudmg  on  the  wings,  except  on 
the  veins,  but  no  doubt  it  belongs  to  the  same  species — ^probably  a 
little  immature. 

No.  48.  DOUCHOPUS  SETIFER  Loew. 

Dolichopu9  seti/er  Loew,  Neue  Beitr.,  vol.  8,  1862,  p.  12;  N.  Amer.  Dipt.,  pt.  2, 
1864,  p.  30.~Aldrich,  Kans.  Univ.  Quart.,  vol.  2, 1893,  p.  156.--Mblandbb 
and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  148.-nJoHN80N,  Insects  of  N.  J.,  1909, 
p.  756. 

Male. — ^Length  4-4.2  mm.;  of  wing  3.75-4  mm.  Face  narrow, 
silvery  white.  Front  bright  shining  green.  Antennae  (fig.  48a) 
wholly  black;  third  joint  about  as  long  as  wide,  nearly  round  in 
outline,  but  obtusely  pointed  at  tip;  lateral  and  inferior  orbital  cilia 
silvery  white,  the  lower  cilia  flattened. 

Thorax  bright  shining  green,  sometimes  with  traces  of  two  coppery 
vittae  at  the  front  edge  of  the  dorsiun  (in  one  specimen  from  Niagara 
Falls,  New  York,  there  are  two  violet  vittae  extending  nearly  to  the 
middle  of  the  dorsum) ;  pleurae  dulled  with  white  pollen.  Abdomen 
shining  green  with  slight  bronze  reflections  and  black  incisures;  the 
white  pollen  on  its  sides  abundant.  Hypopygium  black;  its  lamellae 
of  moderate  size,  somewhat  triangular  in  outline,  white  with  the  apical 
border  black,  a  little  jagged  and  bristly  at  lower  comer,  with  delicate, 
mostly  pale  hairs  on  upper  and  lower  edges. 

Coxae  black  with  dark  yellowish  brown  tips;  fore  and  middle  coxae 
with  white  hairs  on  their  anterior  siu^ace,  the  former  with  the  usual 
black'  bristles  at  tip,  still  they  appear  almost  white  in  certain  lights  in 
many  specimens.  Femora  green  with  yellow  tips.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  with  long  black 
cilia  below,  which  appear  white  when  viewed  in  certain  lights;  the 
longest  of  these  cilia  twice  as  long  as  the  width  of  the  femora.  Fore 
and  middle  tibiae  yellow;  hind  tibiae  thickened,  yellow  on  upper 
edge  for  about  two-thirds  their  length,  black  at  tip,  on  the  sides  more 
brown  at  base  or  almost  black,  becoming  black  at  half  their  length, 
their  bristles  long  and  numerous.  Fore  tarsi  slightly  longer  than 
their  tibiae,  brown;  first  joint  about  as  long  as  the  three  succeeding 
joints  taken  together.  Middle  tarsi  about  as  long  as  their  tibiae, 
black  from  the  tip  of  the  first  joint.  Hind  tarsi  wholly  black,  the 
first  joint  with  numerous  large  bristles  on  upper  surface.  Calypters 
and  halteres  yellow,  cilia  of  the  former  pale  yellow. 

Wings  (fig.  48)  nearly  hyaline  with  a  black  spot  at  tip,  reaching 
from  the  tip  of  the  second  vein  to.  the  apex  of  the  wing  and  about  as 
wide  as  the  length  of  the  cross-vein;  costa  a  little  enlarged  at  tip  of 
first  vein;  last  section  of  fourth  vein  a  little  bent  before  its  middle; 
hind  margin  of  wing  not  indented  at  tip  of  fifth  vein;  anal  angle 
obsolete,  the  wing  being  narrowed  at  base;  root  of  wing  yeUow. 
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Female. — ^Faco  as  wide  as  the  front;  cilia  of  lower  orbit  less 
flattened  than  in  the  male  but  silvery  white;  hind  basitarsi  with 
only  the  usual  number  of  bristles;  hind  tibiae  more  yellow  than  in 
the  male  and  the  wings  more  grayish  and  without  a  spot  at  tip;  other- 
wise about  as  in  the  male;  middle  tibiae  with  one  large  bristle 
below,  their  basitarsi  without  a  bristle  above. 

Redescribed  from  numerous  males  and  females.  In  the  Aldrich 
collection  are  specimens  from  Battle  Creek,  Michigan;  Lake  Mills, 
Wisconsin,  Aug.,  1893;  Ithaca,  New  York,  July,  1901;  Waubamic, 
Parry  Sound,  Ontario,  June  10.  I  have  taken  it  in  Erie  County, 
New  York,  from  July  2  to  Aug.  16;  at  Niagara  Falls,  New  York, 
June  9,  and  at  Niagara  FaUs,  Ontario,  Sept.  28. 

Type  localities. — ^District  of  Columbia  and  Trenton  Falls,  New 
York.  Osten  Sacken  reports  it  from  Newport,  Khode  Island. 
Johnson,  Insects  of  New  Jersey,  1909,  from  several  places,  taken 
from  May  16  to  September  9. 

No.  49.  DOUCHOPUS  RETINENS,  new  spedes. 

Male. — ^Length  5-6.5  mm,;  of  wing  4.5-4.75  mm.  Face  rather 
narrow,  white,  tinged  with  yellow,  more  strongly  so  on  upper  portion. 
Front  dark  shining  green.  Antennae  wholly  black;  third  joint 
somewhat  conical  in  outline,  a  little  longer  than  wide,  pointed  at  tip. 
Orbital  cilia  wholly  black. 

Thorax  dark  shining  green,  sometimes  with  brassy  reflections  on 
the  dorsum;  pleurae  a  little  dulled  with  white  pollen.  Abdomen 
shining  green  with  black  incisures  and  bronze  reflections,  which  are 
mostly  on  the  bind  margins  of  the  segments,  the  white  pollen  on  its 
sides  forms  lai^e  spots  on  the  lower  edges  of  the  segments.  Hypo- 
pygium  black;  its  lamellae  rather  lai^e,  somewhat  elliptical,  but 
irregular  in  outline,  about  two-thirds  as  wide  as  long,  white  \tith 
narrow  black  border  on  apical,  upper  and  lower  margins;  jagged  and 
bristly  at  apex,  especially  on  lower  corner,  otherwise  fringed  with 
black  hairs. 

Coxae  black  with  the  tips  a  little  yellowish;  anterior  pair  with 
silvery  pollen  and  very  delicate,  but  not  very  short,  yellowish  hairs 
on  the  front  surface.    Femora  black  or  green,  fore  and  middle  pairs 
broadly,  the  hind  pair  narrowly  yellow  at  tip.    Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  with  pale  cilia  below, 
the  longest  hairs  being  about  as  long  as  the  width  of  the  femora,  the 
hairs  on  their  upper  edge  at  base  are  nearly  as  long  as  the  cilia  below. 
Tibiae  yellow;  posterior  pair  black  at  tip  for  one  third  their  length, 
a  little  thickened,  especially  at  tip,  the  glabrous  stripe  on  upper  siurf  a<^e 
distinct  and  extending  over  the  inner  side;  they  have  a  row  of  slender 
bristles  below;  bristles  of  all  the  tibiae  long  and  those  of  the  anterior 
pair  more  numerous  than  usual.    Fore  tarsi  (fig.  49)  a  little  longer 
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than  their  tibiae,  wholly  pale  yellow;  first  joint  a  little  longer  than 
the  remaining  four  taken  together  and  with  a  row  of  about  ten  black 
bristles  on  lower  inner  edge,  which  are  nearly  as  long  as  the  second 
joint,  last  four  joints  a  little  compressed  and  covered  with  silvery 
pollen,  third  and  fourth  each  a  little  shorter  than  the  preceding  joint, 
fifth  a  little  longer  than  the  fourth.  Middle  tarsi  as  long  as  their 
tibiae,  infuscated  from  the  tip  of  the  first  joint,  but  scarcely  black. 
Hind  tarsi  wholly  deep  black.  Calypters  and  hal teres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  49a)  grayish;  costa  with  a  knot-like  enlargement  at  tip 
of  first  vein;  last  section  of  fourth  vein  a  little  bent  near  its  middle; 
hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein,  rather 
efvenly  and  broadly  rounded;  anal  angle  a  little  prominent. 

Female. — ^Face  as  broad  as  the  front,  white;  hind  feinora  without 
cilia;  fore  tarsi  as  long  as  their  tibiae,  darker  yellow  than  in  the  male, 
sometimes  the  joints  brown  or  blackish  at  tip,  first  joint  with  a  row 
of  hairs  below  which  are  as  long  as  the  width  of  the  joint,  last  four 
joints  without  the  silvery  pollen  found  in  the  male;  costa  not  enlarged 
at  tip  of  first  vein;  otherwise  about  as  in  the  male;  middle  tibiae  with 
one  bristle  below,  their  basitarsi  without  a  bristle  above. 

Described  from  5  males  and  5  females,  taken  at  Lafayette,  Indiana, 
June  3-S,  1915,  by  J.  M.  Aldrich. 

Type.— Male,  Cat.  No.  23001,  U.vS.N.M. 

No.  60.  DOUCHOPUS  REMIPES  W»Uberg. 

Doliekopus  remipes  Wahlbbro,  Ye^Dsk.  Akad.  Handl.,  1838,  p.  20.— Zettbr- 
8TBDT,  Dipt.  Scand.,  vol.  2,  p.  518.— Aldrich,  Cat.  N.  Amer.  Diptera,  1906, 
p.  304. 

Male. — Length  5.2  mm. ;  of  wing  5  mm.  Face  rather  wide,  its  sides 
nearly  parallel,  long,  extending  down  nearly  to  the  lower  comer  of  the 
eyes,  silvery  white.  Front  dark  shining  green.  Antennae  wholly 
black;  third  joint  about  as  long  as  wide,  somewhat  orbicular  in  out- 
line; arista  nearly  twice  the  length  of  the  antennae.  Lateral  and  in- 
ferior orbital  cilia  white,  long  and  conspicuous  below,  about  twelve  of 
the  upper  cilia  on  each  side  black. 

Thorax  dark  blue  green;  pleurae  dulled  with  gray  pollen;  scutellum 
fringed  with  short  yellow  hairs;  it  sometimes  has  violet  reflections, 
which  extend  upon  the  posterior  part  of  the  thorax.  Abdomen  green, 
with  black  incisiures,  second  s^ment  sometimes  bluish,  the  white 
pollen  on  its  sides  abundant,  the  sides  also  have  rather  long  white  hair, 
Hypopygium  black  or  testaceous,  sometimes  more  yellowish  toward 
the  apex;  its  lamellae  large,  somewhat  triangular,  white  with  black 
border,  very  narrow  except  at  inner  angle  where  it  is  broad:  a  little 
jagged,  bristly  on  lower  comer,  otherwise  fringed  with  small  hairs 
placed  rather  far  apart. 
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Coxae  black  with  yellow  tips  and  white  hairs;  anterior  paii  wiUi 
silvery  pollen  on  the  front  surface,  which  is  yellow  nearly  up  to  its 
middle.  Femora  black  with  green  or  blue  reflections;  middle  pair 
with  a  few  white  hairs  below;  hind  pair  ciliate  on  lower  inner  edge 
with  long  white  hau-s,  those  toward  the  apex  as  long  or  longer  than 
the  width  of  the  femora,  those  near  the  base  shorter;  middle  and  hind 
femora  each  with  one  preapical  bristle.  Tibiae  yellow;  posterior  pair 
enlarged  at  tip  and  blackened  from  near  their  middle,  the  glabrous 
stripe  abo^e  narrow  and  reaching  from  the  base  to  beyond  the  middle. 
All  femora  and  fore  and  middle  tibiae  and  tarsi  with  white  or  silvery 
pollen  on  their  anterior  surface.  Fore  and  middle  tarsi  a  little  longer 
than  their  tibiae  and  wholly  yellow,  except  the  extreme  tips  of  all  the 
joints  which  are  blackish.  Hind  tarsi  (fig.  50a)  deep  black,  but 
appearing  yellowish  in  certain  lights,  this  yellow  color  being  caused 
by  minute  yellow  hairs;  first  joint  with  a  few  rather  small  bristles 
above,  first  and  second  joints  of  nearly  equal  length,  the  third,  fourth, 
and  fifth  joints  each  about  three-fourths  as  long  as  the  preceding, 
slightly  compressed  and  fringed  above  with  long  black  hairs.  Colyp- 
ters  and  halteres  yellow,  the  former  with  white  cilia. 

Wings  (fig.  50)  grayish  with  the  costal  edge  brown  as  far  as  the 
third  vein,  fourth  and  fifth  veins  and  the  cross-vein  margined  with 
brownish;  costa  scarcely  enlarged  at  tip  of  fiist  vein;  last  section  of 
fourth  vein  bent  before  its  middle;  hind  margin  ot  wing  slightly  in- 
dented at  tip  of  fifth  vein;  anal  angle  rounded,  not  very  prominent. 

Female. — Face  broad,  white  or  silvery;  hind  tibiae  yellow,  black  on 
apical  third;  hind  tarsi  plain,  wholly  black;  all  femora  and  fore  and 
middle  tibiae  and  tarsi  with  about  the  same  silvery  pollen  on  their 
front  surface  as  is  found  in  the  male;  fore  and  middle  tarsi  yellow  with 
the  tips  of  all  their  joints  black;  middle  tibiae  with  one  bristle  below, 
their  basitarsi  without  a  bristle  above;  brown  on  the  wings  paler  than 
in  the  male,  and  the  anal  angle  more  prominent;  costa  without  an 
enlargement  at  tip  of  first  vein. 

Kedescribed  from  4  males  and  3  females.  One  male  was  taken  at 
Olympia,  Washington,  June  22,  1895,  by  Trevor  Kincaid  (now  in  the 
Aldrich  coll.);  2  males  and  1  female  taken  at  Bar  Harbor,  Maine, 
July  26,  1919,  on  water-lily  pads,  by  C.  W.  Johnson;  1  pair  taken  at 
Cranmore,  Wisconsin,  July  12,  1909,  by  C.  W.  Hookei;  I  took  a 
female  at  Toront.o,  Ontario,  July  12,  1918. 

This  species  seems  to  be  found  on  plants  that  float  on  the  water, 
such  as  water  lilies;  they  are  never  or  seldom  found  on  erect  plants, 
either  growing  in  the  water  or  along  the  sides  of  the  ponds. 

Location  of  type  unknown:  presumed  to  be  in  Stocldiolm-  It  was 
described  from  northern  Europe. 
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No.  51.  DOUGHOPUS  8EDULU8,  m 


UaU. — ^Length,  4-5  mm.;  of  wing,  the  same.  ^Face  wide,  covered 
with  dark  yellowish  pollen,  which  is  sometimes  a  little  golden,  at 
others  more  brownish.  Front  shining  green,  antennae  black,  first 
joint  very  slightly  yellowish  on  the  lower  apical  angle  (this  color 
may  be  caused  by  pollen) ;  third  joint  not  longer  than  wide,  somewhat 
orbicular  in  outline,  obtusely  pointed  at  tip.  Lateral  and  inferior 
orbital  cilia  white;  there  are  about  six  black  cilia  on  each  side  above. 

Thorax  almost  coppery  brown  on  the  anterior  portion^  more  green 
posteriorly,  with  rather  thick  brown  pollen  on  the  front  two-thirds 
of  the  dorsum,  which  leaves  shining  vittae  or  spots ;  pleurae  dulled 
with  white  pollen.  Abdomen  green  with  narrow  black  incisures  and 
bronze  reflections,  wholly  covered  with  white  pollen,  which  is  thickest 
on  its  sides.  Hyi>opygium  black;  its  lamellae  (fig.  51a)  moderately 
large,  somewhat  orbicular  in  outline,  but  tapering  into  the  stem  and  * 
a  Uttle  flattened  at  tip,  white  with  rather  narrow  black  border  on 
apical  margin,  where  they  are  jagged  and  bristly,  fringed  above  with 
deUcate  but  long  black  hairs. 

Coxae  black  with  yellow  tips;  anterior  pair  with  white  pollen  and 
little  black  hairs  on  the  front  surface.  Fore  femora  black,  shading 
into  yellow  at  tip;  middle  femora  mostly  yellowish,  black  at  base 
and  along  upper  and  lower  edges  for  a  greater  or  less  distance,  with 
one  preapical  bristle  and  often  a  smaller  one  a  little  nearer  the  base; 
hind  femora  black,  their  inner  surface  more  yellow,  with  one  pre- 
apical bristle,  without  cilia  below  but  fringed  with  rather  long  black 
hairs  on  upper  edge.  Tibiae  yellow;  posterior  pair  black  at  tip  for 
nearly  one-fourth  their  length,  slightly  thickened,  a  more  or  less 
distinct  brown  line  on  the  inner  side  of  central  portion,  the  glabrous 
stripe  on  upper  surface  broad,  extending  from  the  outer  row  of 
bristles,  well  upon  the  inner  surface  so  as  to  include  the  inner  row  of 
bristles.  Fore  tarsi  a  little  longer  than  their  tibiae,  black  from  the 
tip  of  the  first  joint,  this  joint  fidly  as  long  as  the  three  succeeding 
taken  together;  fourth  and  fifth  joints  of  nearly  equal  length,  third 
a  little  longer.  Middle  tarsi  about  one  and  a  fourth  times  as  long 
as  their  tibiae,  'black  from  the  tip  of  the  first  joint.  Hind  tarsi 
wholly  black,  about  one  and  a  third  times  as  long  as  their  tibiae. 
Calypters  and  halteres  yellow,  the  former  with  very  black  cilia. 

Wings  (fig.  51)  grayish,  slightly  darker  in  front;  costa  with  a  slight 
knot-like  enlargement  at  tip  of  first  vein,  still  tapering  a  little  to  its 
tip;  last  section  of  fourth  vein  a  little  bent  at  or  just  beyond  its 
basal  third,  sometimes  it  is  a  Uttle  more  sharply  bent  and  bears  a 
stump  of  a  vein  at  the  posterior  angle  of  the  bend ;  hind  margin  of 
wing  scarcely  indented  at  tip  of  fifth  vein;  wing  of  rather  parallel 
width,  the  anal  angle  being  prominent. 
18732&— 21 7 
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Female.— Fa,cQ  wide,  brownish  gray  to  whitish  in  color;  hind  tibiae 
not  thickened,  without  the  brown  stripe  on  inner  surface,  and  the 
glabrous  stripe  on  upper  surface  not  conspicuous;  wings  with  the 
anal  angle  less  prominent,  although  of  somewhat  equal  width.  Other- 
wise about  as  in  the  male.  Middle  tibiae  with  one  large  bristle  below, 
their  basitarsi  without  a  bristle  above,  but  with  several  very  small 
ones  below. 

Described  from  6  males  and  2  females;  5  of  the  males  and  the  2 
females  were  taken  at  Moscow,  Idaho,  June  19,  1900;  1  male  was 
taken  at  Lafayette,  Indiana,  August  13.  All  were  taken  by  J.  M. 
Aldrich. 

Type.— Male,  Cat.  No.  23002,  U.S.N.M.,  from  Idaho. 

No.  52.  DOUCHOPUS  GROENLANDICUS  ZeCtentedt. 

Dolichopus  groerdandxcus  Zetterstedt,  Diptera  Scand.,  vol.  2,  1843,  p.  628. 

Male. — Length  4.3-4.8  mm. ;  of  wing  4.8-5  mm.  Face  moderately 
wide,  yellowish  brown.  Front  bronze  brown  or  more  or  less  greenish, 
not  very  bright.  Antennae  wholly  black;  third  joint  rather  large, 
a  little  longer  than  wide,  oval,  rounded  at  tip.  Palpi  black.  Orbital 
cilia  wholly  black. 

Thorax  bronze  brown  with  slight  green  reflections,  dulled  with 
brown  pollen  on  the  dorsiun;  pleurae  with  grayish  pollen.  Abdomen 
bronze  brown,  or  green  with  dark  bronze  reflections,  the  white 
pollen  on  its  sides  abundant.  Hypopygiiuu  black;  its  lamellae 
(fig.  52a)  of  moderate  size,  somewhat  quadrilateral  in  outUne,  brown 
but  not  very  dark,  the  edges  only  slightly  darker,  jagged  and  bristly 
on  apical  margin,  fringed  above  with  rather  long  and  slender  brown 
hairs. 

Coxae  black;  anterior  pair  with  conspicuous  little  black  hairs. 
Fore  femora  blackish  on  basal  half,  yellow  apically,  the  black  variable 
in  extent.  Middle  femora  yellow  with  a  black  or  brownish  streak 
on  lower  edge  at  base,  with  one  preapical  bristle  in  front  and  a  small 
bristle  close  to  tip  on  posterior  side.  Hind  femora  black  with  extreme 
tip  yellow,  with  one  preapical  bristle,  the  hair  on  upper  edge  at  base 
long,  not  ciliated  below.  Tibiae  yellow;  middle  pair  with  one  long 
bristle  below;  posterior  pair  a  little  thickened,  black  at  tip  for  one 
f  oiu'th  their  length,  with  strong  bristles,  the  glabrous  stripe  on  upper 
surface  distinct,  inner  side  with  a  wide  glabrous  stripe,  which  reaches 
the  whole  width  at  basal  third,  where  there  is  a  short  brown  streak. 
Fore  tarsi  one  and  a  fourth  times  as  long  as  their  tibiae,  black  from 
the  tip  of  the  first  joint,  this  joint  as  long  as  the  three  following 
taken  together,  fourth  and  fifth  of  nearly  equal  length,  third  a  very 
little  longer  than  the  fourth.  Middle  tarsi  one  and  a  third  times  as 
long  as  their  ti))iae,  black  from  the  tip  of  the  first  joint,  which  is  dark 
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yellow  and  without  a  bristle  above.  Hind  tarsi  wholly  black. 
Galypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  52)  rather  dark  grayish;  costa  with  a  small  knot-like 
enlargement  at  tip  of  first  vein ;  last  section  of  fourth  vein  bent  before 
its  middle;  nearly  straight  and  parallel  with  third  beyond  the  bend, 
the  third  being  only  slightly  bent  backward  at  tip;  hind  margin  of 
wing  not  indented  at  tip  of  fifth  vein;  anal  angle  of  wing  moderately 
prominent. 

Female. — ^Agrees  with  the  male  in  general  color  and  in  the  forma- 
tion of  the  wings  and  legs;  the  face  is  wide  and  dark  grayish;  the 
third  antennal  joint  is  a  little  pointed  at  tip. 

Redescribed  from  4  males  and  1  female;  1  of  the  males  was  taken 
in  Colorado,  by  Baker;  all  the  other  specimens  were  taken  in 
Labrador;  1  male  at  Ungava  Bay,  July  29,  by  L.  M.  Turner  (National 
Musemn);  the  others,  from  the  collection  of  C.  W.  Johnson,  were 
taken  at  Nain,  August  18,  by  Owen  Bryant. 

There  seems  to  be  no  doubt  of  the  determination  of  these  specimens. 

Type. — ^In  the  University  of  Lund,  Sweden. 

No.  63.  DOUCHOPUS  INCONGRUU8  Wheeler. 

Dolichopus  incongruus  Wheelek,  Psyche,  vol.  5, 1890,  p.  338. 

Male. — ^Length  4.5-5  mm.;  of  wing  4.25-4.75  mm.  Face  narrow, 
silvery  white.  Front  green  or  blue-green,  shining.  Antennae 
wholly  black;  third  joint  three  times  as  long  as  wide,  pointed  at  tip. 
Ptoboscis  and  palpi  black  with  black  hairs.  Orbital  cilia 'wholly 
black. 

Thorax  bright  green,  shining,  dorsum  with  blue  and  bronze  reflec- 
tions, the  latter  forming  more  or  less  distinct  vittae;  pleurae  more 
black,  dulled  with  brownish  gray  pollen.  Abdomen  shining  green 
with  blue  or  bronze  reflections.  Hypopygium  black;  its  lamellae 
(fig.  53a)  small,  somewhat  triangular  in  outline  with  the  apex  rounded 
and  not  jagged,  fringed  with  delicate  hairs,  whitish  with  a  black 
border. 

Coxae  black  with  yellow  tips;  anterior  pair  with  white  pollen  and 
little  black  hairs  on  the  front  side.  Basal  two-thirds  of  fore  femora 
black,  apical  third  yellow.  Middle  femora  yellow,  sometimes  a  little 
blackened  at  base  on  upper  and  lower  edges.  Hind  femora  black 
with  yellow  tips,  not  ciliated  below,  with  a  few  longer  hairs  at  base 
on  upper  edge.  Middle  and  hind  femora  each  with  one  preapical 
bristle;  tibiae  yellow,  posterior  pair  a  little  stouter  than  the  others, 
with  the  apical  third  black,  the  black  sometimes  extending  nearly 
to  their  middle  on  inner  side,  not  sharply  defined  and  with  an  elon- 
gated brown  spot  at  basal  third  of  inner  side;  the  glabrous  stripe  on 
upper  surface  distinct  and  extending  inside  of  the  inner  row  of 
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bristles.  Fore  tarsi  brownish  yellow,  as  long  as  their  tibiae,  the 
basitarsi  as  long  as  the  remaining  four  joints  taken  together,  fourth 
joint  very  slightly  shorter  than  the  fifth.  Middle  tarsi  one  and  a 
fourth  times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint.  Hind  tarsi  one  and  a  third  times  as  long  as  their  tibiae, 
wholly  deep  black.  Calypters  and  halteres  yellow,  the  cilia  of  the 
former  black  (Doctor  Wheeler  states  in  his  description  that  these 
cilia  are  yellow,  but  our  specimens  agree  with  his  description  in  all 
other  points  and  as  there  are  some  long  yellow  hairs  back  of  the  black 
cilia  he  probably  saw  these,  the  true  cilia  having  been  broken  off, 
or  perhaps  there  are  specimens  with  the  cilia  all  yellowish). 

Wirgs  (fig.  53)  grayish;  costa  only  a  little  enlarged  at  tip  of  first 
vein;  last  section  of  fourth  vein  bent  at  its  basal  third;  hind  margin 
of  wing  not  or  scarcely  indented  at  tip  of  fifth  vein,  evenly  rounded, 
the  anal  angle  being  rounded,  not  prominent. 

Female. — I  have  no  female  which  seems  to  be  long  here,  although 
two  of  those  I  have  placed  with  the  next  species  {remus)  were  taken 
with  males  of  this  species,  still  as  they  have  two  preapical  bristles 
on  the  middle  and  hind  femora  they  seem  to  belong  with  remus  the 
male  of  which  has  two  bristles  while  incongruus  only  has  one,  this 
should  be  the  best  character  to  separate  the  females  by. 

Redescribed  from  5,males;  1  taken  at  Golden,  New  York,  May  31 ; 
1  at  Ellis,  New  York,  June  13;  and  2  at  Protection,  New  York, 
June  16;  1  at  South  Wales,  New  York,  June  23. 

Type. — In  American  Museum  of  Natural  History. 

No.  54.  DOUCHOPUS  REMUS,  new  ipecles. 

Mak. — ^Length  4  mm.;  of  wing  the  same.  Face  narrow,  white,  a 
little  wider  and  more  yellowish  on  upper  part.  Front  bright  shining 
green.  Antennae  wholly  black;  third  joint  large,  nearly  three  times 
as  long  as  wide,  somewhat  elliptical  in  outline,  but  nearly  straight 
above  and  roimded  below,  pointed  at  tip.  Orbital  ciUa  wholly 
black. 

Thorax  dark  green,  very  shining,  with  more  or  less  coppery  reflec- 
tions which  form  vittae  on  the  anterior  edge  of  the  dorsum,  where 
there  is  a  little  white  pollen;  pleurae  more  blackish  with  grayish, 
pollen.  Abdomen  dark  shining  green  with  black  incisures  and  cop- 
pery  reflections.  Hypopygium  black;  its  lamellae  (fig.  54a)  very- 
small,  oval,  whitist  with  a  black  border,  fringed  with  black  hairs, 
not  jagged  at  tip. 

Coxae  black  with  yellow  tips;  anterior  pair  with  white  pollen  and 
little  black  hairs  on  the  front  siu^ace.  Fore  femora  with  basal  two 
thirds  black;  middle  femora  yeUow  with  about  basal  foutth  bladdsh; 
hind  femora  black  with  the  tip  narrowly  yeUow,  nearly  bare  below, 
laddie  and  hind  femora  each  with  two  preapical  bristles,  placed  one 
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before  the  other.  Tibiae  yellow;  posterior  paii*  black  at  tip  for  one- 
sixth  their  length,  a  little  stouter  than  the  others,  slightly  swollen 
below  before  their  middle,  at  which  point  there  is  a  brown  spot  on 
inner  surface;  the  glabrous  stripe  between  the  large  bristles  not  well 
marked,  but  just  inside  of  the  inner  row  of  bristles  is  a  narrow  glab- 
rous stripe  extending  three-four.ths  their  length  and  expanding  to 
include  the  brown  spot  mentioned  above;  bristles  of  the  tibiae  rather 
short.  Fore  tarsi  about  as  long  as  their  tibiae,  their  joints  of  decreas- 
ing length,  yellowish,  a  little  darker  towiud  their  tips.  Middle 
tarsi  (fig.  54c)  one  and  a  half  times  as  long  as  their  tibiae  (fig.  545), 
black  from  the  tip  of  the  first  joint;  second,  third,  and  fourth  joints 
each  a  little  shorter  than  the  one  preceding  it,  fourth  a  little  com- 
pressed, widest  in  the  middle;  fiftJi  joint  short,  about  one-half  as 
long  as  the  fourth.  Hind  tarsi  one  and  one-third  times  as  long  as 
their  tibiae,  deep  black.  Calypters  and  halteres  yeUow,  cilia  of  the 
former  black. 

Wings  (fig.  54)  grayish,  very  slightly  tinged  with  brown  in  front 
of  third  vein;  of  somewhat  equal  width;  costa  with  a  small  knot- 
like enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein  a 
little  bent  just  before  basal  third;  hind  margin  of  wing  scarcely  in- 
dented at  tip  of  fifth  vein,  anal  angle  prominent. 

Female. — ^Face  wide,  grayish  white;  third  antennal  joint  a  little 
longer  than  wide,  pointed  at  tip,  rather  large  for  a  female;  fore  and 
middle  femora  black  with  their  tips  rather  broadly  yellow;  middle 
tibiae  and  tarsi  black,  the  former  with  one  large  and  one  small 
bristle  below,  the  latter  a  little  longer  than  their  tibiae;  first  joint 
about  as  long  as  the  three  succeeding  joints  taken  together  and 
without  a  bristle  above;  fore  tarsi  mostly  blackish;  bend  in  last  sec- 
tion of  fourth  vein  at  its  basal  third,  being  a  little  farther  from  the 
cross-vein  than  in  the  male;  wings  more  broadly  roimded  on  hind 
margin  than  in  the  male  and  more  strongly  tinged  with  brown  in 
front  of  third  vein;  costa  without  an  enlargement  at  tip  of  first  vein. 

Described  from  4  males  and  5  females.  One  male  was  taken  at 
Algonquin,  Illinois  (Nason);  1  at  Ithaca,  New  York;  1  at  Portage, 
New  York,  July  1 ;  and  1  at  Toronto,  Ontario,  July  4.  One  female 
was  taken  at  Gowanda,  New  York,  June  7;  1  at  East  Aurora,  New 
York,  June  9;  2  at  Protection,  New  York,  Jime  16;  and  1  at  Ridge- 
way,  Ontario,  July  15. 

Typ^.— Male,  Cat.  No.  23003,  U.S.N.M.,  from  Ithaca,  New  York, 

This  species  is  very  much  like  incongruua  Wheeler,  having  the  same 
large  and  elongated  third  antennal  joint.  The  l^s  of  the  two  species 
are  colored  ajike  and  both  have  the  same  small  lamellae  which  are 
shaped  and  colored  about  alike,  they  also  have  the  bend  in  the  last 
section  of  fourth  vein  at  or  just  before  its  basal  third;  but  this  species 
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differs  in  having  the  fourth  joint  of  middle  tai-si  compressed  and 
widened,  in  the  middle  and  hind  femora  each  having  two  preapical 
bristles,  and  in  having  the  posterior  tibiae  narrowly  black  at  tip. 
The  next  species,  aduUus  is  even  more  closely  related  to  remus  than 
is  inconffruua,  as  it  has  the  same  narrow  black  tip  to  hind  tibiae, 
they  differ  only  in  the  plain  middle  t;arsi  of  aduUus,  and  in  its  having 
only  one  preapical  bristle,  it  differs  from,  incmigruua  in  the  narrow 
black  tip  of  the  hind  tibiae. 

No.  55.  DOLICHOPUS  ADULTUS,  new  spedes. 

Male. — ^Length  5  mm.;  of  wing  4.5  mm.  Face  rather  wide, 
narrowed  a  little  below,  silvery  white,  a  little  grayish.  Front  blue 
green,  sometimes  with  violet  reflections  at  vertex.  Antennae  (fig. 
bbh)  wholly  black;  third  joint  large,  three  times  as  long  as  wide, 
pointed  at  tip;  arista  about  as  long  as  the  antennae,  inserted  at 
apical  third  of  upper  edge.     Orbital  cilia  wholly  black. 

Thorax  dark  green  with  coppery  reflections;  dorsum  very  shining; 
pleurae  dulled  with  gray  pollen.  Abdomen  a  lighter  green  with 
black  incisures,  dulled  with  white  pollen,  which  forms  large  spots  on 
the  sides  of  the  segments.  Hypopygium  black  with  coppery  reflec- 
tions on  basal  part;  its  lamellae  (fig.  55a)  small,  dark  brownish  to 
whitish  with  the  edges  and  tip  black,  fringed  with  black  hairs,  some- 
what triangular  in  outline  with  a  rather  sharp  point  at  outer  coi-l^r. 

Coxae  black  with  the  tips  narrowly  yellow;  anterior  paL'^with 
white  pollen  and  little  black  hairs  on  the  front  surface.  Fore  and 
hind  femora  black  with  the  tips  of  the  former  broadly,  of  the  latter 
narrowly,  yellow.  Middle  femora  black  at  base,  becoming  yellow  at 
about  basal  third  on  upper  and  lower  edges,  the  yellow  extending 
nearer  the  base  on  the  sides.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  not  ciliated  below.  Tibiae  yellow; 
posterior  pair  black  at  tip  for  less  than  one-fifth  their  length;  a  slight 
swelling  just  before  their  middle  can  be  seen  when  viewed  from  above, 
and  the  tips  are  a  little  thickened;  the  glabrous  stripe  on  upper  edge 
is  wide,  reaching  narrowly  inside  of  the  inner  row  of  bristles.  Lower 
surface  of  middle  tibiae  with  one  bristle  near  apical  third  and  one  near 
basal  third.  Fore  and  middle  tarsi  black  from  the  tip  of  the  first 
joint,  the  former  about  as  long  as  their  tibiae,  fom'th  and  fifth  joints 
of  nearly  equal  length,  third  a  little  longer,  the  middle  tarsi  one  and  a 
fourth  times  as  long  as  their  tibiae.  Hind  tarsi  wholly  black.  Calyi>- 
ters  pale  yellow  with  black  cilia.     Hal  teres  yellow,  their  steins  darker. 

Wings  (fig.  55)  grayish,  slightly  tinged  with  brown  in  front  of 
second  vein;  root  of  wing  yellow;  costa  very  slightly  enlarged  at  tip  of 
first  vein;  last  section  of  fourth  v^ein  bent  at  basal  third,  beyond 
which  it  is  very  nearly  parallel  with  third  vein;  hind  margin  of  wing 
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slightly  indented  at  tip  of  fifth  vein,  rather  evenly  rounded;  anal 
angle  rather  prominent. 

Female. — Face  nearly  as  broad  as  the  front,  white,  a  little  silvery; 
front  a  beautiful  violet,  narrowly  edged  with  green  along  the  orbits; 
l^s  and  tarsi  black  with  knees,  trochanters,  fore  and  middle  tibiae 
and  base  of  fore  tarsi  yellowish;  wings  strongly  tinged  with  brown  in 
front  of  fourth  vein  and  along  the  cross-vein. 

Described  from  1  pjiir  from  Lewiston,  New  York,  May  31;  1  female 
from  Golden,  New  York,  May  31;  1  female  from  East  Amrora,  New 
York,  May  24;  1  female  from  Hamburg,  New  York,  Jime  6;  1  male 
from  Framingham,  Massachusetts,  May  28;  and  1  male  from  Ocean 
County,  N«w  Jersey. 

Type.— Male,  Cat.  No.  23004,  U.S.N.M.,  from  Lewiston,  New  York. 

No.  56.  DOUCHOPUS  CAUFORNICUS,  new  spedes. 

Male. — ^Length  5  mm.;  of  wing  the  same.  Face  rather  wide,  its 
sides  nearly  parallel,  rounded  below,  reaching  down  to  the  lower 
comer  of  the  eyes,  silvery  white.  Front  shining  green.  Antennae 
black  with  a  large  yellowish  lobe  on  lower  inner  comer  of  first  joint; 
second  joint  a  little  yellowish  on  inner  side;  third  joint  about  as  long 
as  wide,  pointed  at  tip;  arista  longer  than  the  antennae,  inserted  a 
little  above  the  point  of  the  third  joint.  Upper  orbital  cilia  black, 
lat^'-al  and  inferior  cUia  silvery  white,  becoming  flattened  and  very 
conspicuous  below. 

Thorax  dark  green,  sometimes  more  blue,'  with  a  little  white  pollen 
along  the  anterior  edge  of  the  dorsum;  pleurae  dulled  with  white 
pollen.  Abdomen  green  with  coppery  reflections  on  the  hind  margins 
of  the  segments,  incisures  blackish,  sides  of  segments  with  spots  of 
white  pollen.  Hypopygium  black;  its  lamellae  (fig.  56a)  rather 
large,  somewhat  oval  in  outline,  whitish  with  black  border,  jagged 
and  bristly  bn  apical  margin,  otherwise  fringed  with  rather  long 
hairs. 

Coxae  black;  anterior  pair  with  yellow  tips,  the  front  siuiace  nearly 
bare  with  a  few  black  hairs  along  inner  edge,  and  covered  with  white 
poUen.  Anterior  femora  black  with  the  apical  third  yellow.  Middle 
femora  black  at  base,  sometimes  for  nearly  half  their  length,  yellow 
apically,  with  one  preapical  bristle.  Hind  femora  black  on  basal 
half  or  more  above,  on  the  lower  edge  the  yellow  sometimes  extends 
nearly  to  the  base,  fringed  on  upper  outer  edge  with  long  bristle-like 
hairs  which  increase  in  length  and  size  and  end  in  the  usual  preapical 
bristle.  Fore  and  middle  tibiae  yellow.  Hind  tibiae  black,  thick- 
ened, a  little  fusiform,  with  a  glabrous  stripe  above  between  the  rows 
of  large  bristles.  All  femora  and  tibiae  with  more  or  less  white 
pollen.    Fore  tarsi  about  as  long  as  their  tibiae,  very  slightly  com- 
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pressed.  Middle  tarsi  a  little  longer  than  their  tibiae.  Middle  and 
hind  tarsi  black  from  the  tip  of  the  first  joint.  Hind  tarsi  whoUy 
black.    Galypters  and  halteres  yellow,  the  former  with  white  cilia. 

Wings  (fig.  56)  slightly  tinged  with  gray;  costa  with  a  knoUike 
enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein  rather 
sharply  bent  at  its  basal  third;  tips  of  third  and  fourth  veins  rather 
far  apart;  hind  mai^n  of  wing  deeply  notched  at  tip  of  fifth  vein; 
anal  angle  roimded,  not  very  prominent. 

Described  from  4  males;  1  was  taken  at  Kanaka  Bay,  San  Juan 
Island,  Washington,  May  31,  1906,  by  J.  M.  Aldrich;  2  I  took  at 
Sacramento,  California,  June  4,  191*5;  and  1  taken  by  E.  P.  Van 
Duzee,  at  Crystal  Lakes,  San  Mateo  County,- California,  June  25, 1916. 

Type.—Usile,  Cat.  No.  23005,  U.S.N.M.,  from  Sacramento,  Cali- 
fomia. 

No.  67.  DOLICHOPUS  UMBBOSUS,  b« 


Male. — ^Length,  4.7  mm.;  of  wing,  4.5  mm.  Face  wide,  silvery 
white,  slightly  tinged  with  yellow  on  upper  part.  Front  dark 
shining  green.  Antennae  wholly  black;  third  joint  large,  twice  as 
long  as  wide,  pointed  at  tip,  nearly  straight  above,  rounded  below 
to  the  tip;  arista  a  little  longer  than  the  antennae,  inserted  just 
beyond  the  middle  of  the  third  joint.    Orbital  cilia  wholly  black. 

Thorax  dark  green;  anterior  part  of  dorsum  dull  in  type  specimen, 
apparently  from  brown  pollen,  posterior  part  and  scutellum  shining; 
pleurae  dulled  with  whitish  pollen.  Abdomen  dark  green  with  slight 
coppery  reflections,  incisures  black.  Hypopygium  black,  very  small; 
its  lamellae  dark  yellowish,  edged  with  black  and  fringed  with  short 
black  hairs,  somewhat  oval  in  outline,  but  narrowed  into  the  stem; 
the  hypopygium  (fig.  57a)  including  its  lamellae  only  reaching  the 
posterior  ventral  edge  of  the  second  abdominal  segment. 

Coxae  black  with  silvery  pollen,  their  extreme  tips  and  trochanters 
yellow;  fore  coxae  with  black  hairs  on  the  anterior  surface.  Fore 
and  hind  femora  black,  the  former  broadly,  the  latter  narrowly 
yellow  at  tip.  Middle  femora  black  at  base.  Hark  yellow  at  apex, 
the  yellow  extending  nearly  to  the  base  on  the  sides,  but  the  black 
reaching  three-fourths  their  length  on  lower  edge  and  shading  into 
brownish  yellow.  Afiddle  and  hind  femora  each  with  two  preapical 
bristles,  placed  one  before  the  other,  the  latter  not  ciliated  below, 
but  with  a  row  of  rather  long  hairs  on  lower  outer  edge.  Tibiae 
yellow;  posterior  pair  not  thickened,  black  for  one-fourth  their 
length,  the  black  not  well  defined,  the  glabi-ous  stripe  on  upper 
edge  distinct.  Fore  tai'si  a  little  longer  than  their  tibiae,  dark 
yellow,  blackish  above  from  the  tip  of  the  first  joint.  Middle  and 
hind  tarsi  wholly  black;  the  former  about  one  and  a  half  times  as 
long  as  their  tibiae,  with  fourth  joint  very  slightly  flattened,  more 
than  twice  as  long  as  fifth,  their  basitarsi  without  a  bristle  above. 
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Calypters  pale  yellow  with  black  cilia^  which  are  decidedly  yellow 
in  Curtain  lights;  halteres  yellow. 

Wings  (fig.  57)  very  sUghtly  tinged  with,  brown  in  front;  veins 
dark-brown,  yellow  at  the  root  of  the  wings;  costa  blacki  not  enlaiged 
at  tip  of  first  vein;  last  section  of  fourth  vein  only  a  little  bent  near 
basal  fourth,  from  which  point  the  third  and  fourth  veins  approach 
each  other  and  are  nearly  straight,  theii'  tips  rather  close  together; 
hind  margin  of  wing  slightly  indented  at  tip  of  fifth  vein;  anal  angle 
rounded,  still  rather  promirent. 

Female. — ^Face  wider  than  that  of  the  male,  third  antennal  joint 
about  as  long  as  wide;  trocxianters  brown  or  black;  middle  femora 
black  with  yeUow  tip;  hind  femora  with  one  preapical  bristle;  fore 
and  middle  tarsi  wholly  yellow;  hind  tibiae  blackened  at  tip  for 
about  one-third  their  length.  Wings  as  in  the  male,  except  that 
the  bend  in  fourth  vein  is  beyond  basal  third  and  the  tips  of  third 
and  fourth  veins  are  a  little  farther  apart. 

It  may  prove  that  this  is  a  different  species  from  the  male  described 
above,  as  it  has  but  one  preapical  bristle  and  the  middle  tarsi  are 
yellow.  Still  the  wing  venation  would  indicate  that  they  belong 
together. 

Described  from  one  male  and  one  female  taken  in  Polk  Coimty, 
Wisconsin,  by  C.  F.  Baker  in  July. 

Type.—Uale,  Cat.  No.  23006,  U.S.N.M. 

N«.  58.  DOUCHOPUS  LATIOORNIS  Loew. 

Dolidiopus  Uaieornit  Lobw,  Neue  Beitr.,  vol.  8,  1861,  p.  12;  Mon.  N.  Amer. 
Dlptera,  >t.  2,  1864,  p.  29.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893, 
p.  7. — ^Mbulnder  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

Male. — ^Length,  4.2-5  mm. ;  of  wing,  3.5-4  mm.  Face  rather  wide, 
scarcely  narrowed  below,  silvery  white,  sometimes  a  little  yellowish 
just  below  the  antennae.  Front  green  or  blue  green.  Antennae 
(fig.  58a)  wholly  black;  third  joint  large,  more  than  twice  as  long  as 
wide,  pointed  at  tip;  arista  inserted  near  apical  third,  about  as  long 
as  the  antennae.    Orbital  cilia  wholly  black. 

Thorax  green,  sometimes  with  coppery  reflections  which  form 
mdistinct  vittae  on  the  dorsum;  pleurae  duUed  with  gray  pollen. 
Abdomen  dark  green,  sometimes  with  coppery  reflections,  its  sutures 
narrowly  black;  the  white  pollen  on  its  sides  forms  large  spots  on 
the  lower  edges  of  the  segments.  Hypogyium  black;  its  lamellae 
of  moderate  size,  somewhat  triangular  in  outline,  rather  acutely 
pointed  at  tip,  white  with  a  very  narrow  dark  border  which  is  more 
distinct  near  the  apex,  not  jagged  on  apical  margin,  fringed  with 
small  dark  hairs. 

Coxae  black  with  yellow  tips  and  white  pollen;  anterior  pair  with 
minute  white  hairs  on  the  front  surface.    Fore  and  hind  femora 
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black  with  yellow  tips;  middle  femora  yellow,  blackened  at  base  for 
one-fourth  to  one-third  their  length.  Middle  and  hind  femora  each 
with  one  preapical  bristle,  the  latter  not  ciUated  below.  Tibiae 
yellow;  posterior  pair  black  at  tip  for  one-fifth  their  length,  this  black 
rather  sharply  defined,  the  glabrous  stripe  on  upper  siirface  broad, 
extending  well  upon  the  inner  side  and  including  the  inner  row  of 
large  bristles;  they  are  slightly  swollen  on  inner  side  near  the  middle. 
Fore  tarsi  as  long  as  their  ^tibiae,  mostly  yellow,  but  darker  from  the 
tip  of  the  first  joint.  Middle  tarsi  about  equal  to  their  tibiae  in 
length,  black  from  the  tip  of  the  first  joint.  Calypter^  and  halteres 
pale  yellow,  the  former  with  white  cilia. 

Wings  (fig.  68)  a  little  grayish;  costa  with  a  very  small  knotlike 
enlargment  at  tip  of  first  vein;  bend  in  last  section  of  fourth  vein 
small  and  near  its  basal  third;  beyond  this  bend  the  third  and  fourth 
veins  are  parallel  and  straight;  hind  margin  of  wing  not  indented  at 
tip  of  fifth  vein;  anal  angle  rounded,  not  very  prominent,  the  wings 
of  somewhat  parallel  width. 

Female. — Face  wide,  silvery  white;  front  sometimes  violet;  third 
antennal  joint  only  a  little  longer  than  wide;  middle  femora  black 
with  apical  fourth  yellow;  hind  tibiae  black  at  tip  for  one- third  to 
three-fourths  of  their  length,  and  on  inner  side  nearly  to  the  base; 
sometimes  black  with  the  base  yellow  on  upper  edge  to  near  the 
middle;  the  black  is  never  well  defined;  ciUa  of  calypters  usually 
more  or  less  black  but  with  some  yellow  or  white  hairs,  sometimes 
wholly  white. 

Redescribed  from  4  males  and  3  females;  1  pair  was  taken  at 
Battle  Creek,  Michigan,  by  J.  M.  Aldrich;  1  male  at  New  Bedford, 
Massachusetts,  May  17  (Hough);  1  female  at  Toronto,  Ontario, 
May  16  (all  these  are  in  the  collection  of  J.  M.  Aldrich) ;  2  males  and 
1  female  at  Beverly,  Massachusetts,  June  1,  in  the  United  States 
National  Museum. 

Type, — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

No.  69.  DOUCHOPUS  NODIPENNIS,  new  apedes. 

Male. — ^Length,  5.2  nmi. ;  of  wing,  5  mm.  Face  of  moderate  width, 
silvery  white.  Front  dark  green,  shining.  Antennae  (fig.  59a)  wholly 
black;  third  joint  large,  nearly  twice  as  long  as  wide,  pointed  at  tip, 
arista  inserted  a  little  beyond  the  middle,  longer  than  the  antennae. 

Thorax  dark  green,  shining,  sometimes  with  coppery  reflections  on 
lateral  edges  and  along  the  central  line;  pleurae  more  black,  dulled 
with  gray  pollen.  Abdomen  dark  green  with  coppery  reflections  near 
the  hind  margins  of  the  segments,  incisures  narrowly  black.  Hypo- 
pygium  black;  its  lamellae  of  moderate  size,  somewhat  triangular  in 
outline,  but  rounded  at  tip,  whitish  or  yellowish,  the  edge  scarcely 
darker,  not  jagged  or  bristly,  fringed  with  delicate  brown  hairs. 
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Coxae  blabk  with  yellow  tips  and  thin  silvery  pollen,  anterior  pair 
with  a  few  minute  white  hairs  on  the  front  surface.  Fore  and  hind 
femora  black  with  tips  and  extreme  base  yellow.  Middle  femora  and 
their  trochanters  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle.  Fore  and  middle  tibiae  and  tarsi  wholly  yellow, 
the  latter  scarcely  darker  at  tip.  Fore  tarsi  scarcely  as  long  as  their 
tibiae,  fourth  joint  shorter  than  fifth.  Middle  tarsi  about  one  and  a 
fourth  times  as  long  as  their  tibiae,  the  tibiae  being  longer  than  their 
femora.  Hind  tibiae  mostly  black,  upper  edge  yellowish  at  base  for 
about  one-fourth  their  length  and  shading  into  the  black,  the  glabrous 
stripe  on  upper  surface  rather  wide,  extending  inside  of  the  inner  row 
of  large  bristles  for  a  short  distance  near  basal  third;  their  hairs  long 
and  dense,  especially  on  apical  two-thirds.  Hind  tarsi  shining  black, 
with  stiff  black  hairs.  Calypters,  their  cilia,  and  the  halteres  pale 
yellow. 

Wings  (fig.  59)  grayish;  costa  with  a  very  distinct  enlargement  at 
tip  of  first  vein;  last  section  of  fourth  vein  only  a  little  bent  at  its 
basal  third,  from  which  point  the  third  and  fourth  veins  gradually 
converge,  still  their  tips  are  not  very  close  together;  hind  margin  of 
wing  a  little  notched  at  tip  of  fifth  vein,  back  of  this  notch  it  widens 
a  little;  anal  angle  rather  prominent. 

Female. — Face  wide,  grayish  white;  all  femora  black  with  extreme 
base  and  tips  yellow;  fore  tibiae  and  tarsi  yellow;  middle  tibiae  and 
tarsi  black  with  the  articulations  yellowish;  hind  tibiae  and  tarsi 
wholly  black;  notch  at  tip  of  fifth  vein  not  as  conspicuous  as  in  the 
male;  costa  without  an  enlargement  at  tip  of  first  vein;  wings  tinged 
with  brownish  in  front  and  along  the  veins;  cilia  of  the  calypters  more 
or  less  black. 

Described  from  3  males  and  3  females.  Two  males  and  1  female 
were  taken  at  Montreal,  Quebec,  June  3  and  23 ;  1  pair  were  taken 
by  me  at  East  Aurora,  New  York,  June  2;  and  1  female  at  Ridgeway, 
Ontario,  July  15. 

Type.— Male,  Cat.  No.  23007,  U.S.N.M.,  from  East  Aurora,  New 
York. 

This  differs  from  the  male  of  laticornis  Loew  in  having  the  hind 
tibiae  much  darker,  clothed  with  much  longer  hair,  and  its  glabrous 
stripe  narrower;  the  middle  femora  wholly  yellow,  not  black  at  base; 
costal  enlargement  at  tip  of  first  vein  more  conspicuous;  third  and 
fourth  veins  distinctly  convergent  at  their  tips.  The  females  differ 
in  having  the  middle  tibiae  black  with  extreme  tips  yellow,  and  the 
hind  tibiae  wholly  black;  the  third  and  fourth  veins  convergent  as 
in  the  male,  while  in  laticornis  they  are  parallel  at  tip. 
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No.  60.  DOUCHOPUS  SOLIDUS.  m 

Male. — ^Length  4.75  mm.;  of  wing  4.5  mm.  Face  wide,  covered 
with  white  pollen,  which  has  a  slight  yellowish  tinge.  Front  shining 
green.  Antennae  black,  normal;  third  joint  a  little  longer  than 
wide,  somewhat  pointed  at  tip.  Lateral  and  inferior  orbital  cilia 
whitish,  about  seven  of  the  upper  cilia  on  each  side  black. 

Thorax  dark  green,  somewhat  dulled  with  brown  pollen  on  the 
dorsimi;  pleurae  dulled  with  white  pollen.  Abdomen  green  with 
coppery  reflections,  black  incisures  and  white  pollen;  the  latter 
forms  large  spots  on  the  sides  on  the  segments.  Hypopygiimi  black; 
its  lamellae  of  moderate  size,  oval  but  narrowing  into  the  stem, 
whitish  with  a  black  border,  which  is  rather  broad  oh  apical  maigin, 
very  narrow  on  upper  and  lower  edges,  but  extending  to  the  stem, 
somewhat  jagged  and  bristly  at  apex,  fringed  above  with  delicate 
hairs. 

Coxae  black  with  their  extreme  tips  yellowish;  anterior  surface  of 
fore  coxae  with  white  pollen  and  little  hairs  which  appear  to  be 
partly  black  and  partly  white.  Fore  femora  black  with  their  tips 
broadly  yellow.  Middle  femora  yellow  with  a  blackish  line  below  on 
basal  two-thirds.  Hind  femora  yellow  with  their  upper  surface  black 
nearly  to  the  tip.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  ciUate  on  lower  inner  edge  with  yellow  hairs  which, 
have  a  blackish  appearance  in  certain  lights  and  are  scarcely  as  long 
as  the  width  of  the  femora.  Fore  and  middle  tibiae  yellow.  Hind 
tibiae  yellow  at  base  becoming  black  at  tip,  the  apical  half  being 
mostly  black.  Fore  and  middle  tarsi  black  from  the  tip  of  the  first 
joint  (the  apical  joints  of  both  are  missing  in  the  type).  Hind  basi- 
tarsi  black  (other  joints  missing).  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  60)  tinged  with  brownish;  costa  with  an  elongate,  but 
small  enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein 
bent  at  its  middle;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein;  anal  angle  rather  prominent. 

Described  from  1  male  taken  on  the  Alaska- Yukon  boundary,  lon- 
gitude 141°;  latitude  69°  10',  August  14-17,  1912,  by  J.  M.  Jessup. 

Type.— Male,  Cat.  No.  23008.  U.S.N.M. 

No.  61.  DOUCHOPUS  BRTANTl,  new  apedes. 

MaU. — ^Length  4.2  mm.;  of  wing  3.7  mm.  Face  wide,  narrower 
below,  silvery  white.  Front  dark  shining  green.  Antennae  wholly 
black;  third  joint  about  as  long  as  wide,  conical  in  outline;  arista 
rather  short.  Lower  half  of  the  orbital  ciUa  white,  upper  half  mostly 
black. 

Thorax  dark  green,  somewhat  dulled  with  brown  pollen  on  the 
dorsum.    Abdomen  green,  the  white  pollen  of  the  sides  extends  over 
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the  dorsum.  Hypopygium  black;  its  lamellae  rather  small,  some- 
what triangular  in  outline  but  rounded  at  tip,  whitish  with  black 
apical  border,  not  much  longer  than  wide. 

Coxae  black,  scarcely  yellow  at  tip.  Fore  femora  black  with  their 
tips  broi^ly  yellow.  Middle  and  hind  femora  yellow,  each  with  one 
preapical  bristle;  middle  pair  narrowly  black  on  the  lower  edge  of 
their  basal  half  or  more;  posterior  pair  black  at  tip  for  a  considerable 
distance,  but  the  yellow  extending  nearly  to  their  tips  on  lower  edge 
and  ciliated  on  lower  inner  edge  with  short  yellow  hairs  (some- 
times appearing  blackish),  which  are  about  one-third  as  long  as  the 
width  of  the  femora.  Fore  and  middle  tibiae  yellowish;  posterior 
tibiae  black,  a  little  yellowish  at  base,  the  black  shading  into  the 
yellow,  slightly  thickened.  Fore  tarsi  one  and  a  fourth  times  as 
long  as  their  tibiae;  fore  and  middle  tarsi  blackened  from  the  tip  of  the 
first  joint;  middle  basitarsi  without  a  bristle  above.  Hind  tarsi 
wholly  black.  -  Galypters  and  halteres  yellow,  the  fdrmer  with  black 
cilia. 

Wings  (fig.  61)  grajdsh;  costa  with  a  small  knot-like  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  very  slightiy  bent  near 
its  middle;  hind  mai^  of  wing  evenly  rounded,  tiie  anal  angle 
being  only  slightiy  developed. 

Described  from  2  males  from  Labrador  taken  by  Owen  Bryant; 
1  at  Great  Caribou  Island,  July  27;  the  other  at  Nain,  July  18;  1 
female  at  Ungava  Bay,  Labrador,  July  29;  and  1  pair  at  Hopedale, 
Labrador,  taken  by  Packard. 

Holotype  in  the  collection  of  C.  W.  Johnson,  taken  on  Great  Caribou 
Island,  Labrador. 

AUotype.—Vemole^  Cat.  No.  23009,  U.S.N.M.,  from  Ungava  Bay 
(L.  M.  Turner). 

No.  62.  DOUCHOI»US  AMNIGOLA  Mebmder  and  BniM. 

BygroeeletUhtu  amnieola  Mblandbb  and  Bbubs,  Biol.  Bull.,  vol  1,  p.  130,  fig. 

JMofo. — ^Length  4.5-5  mm.;  of  wing  4.5  mm.  Face  rather  wide, 
pale  golden  yellow,  long  and  roimded  below.  Front  green  with 
bronze  reflections  in  the  center.  Antennae  long;  first  joint  long, 
yellow,  usually  black  above;  second  joint  black  on  upper  half  or. two- 
thirds,  yellow  below;  third  joint  black,  longer  than  wide,  somewhat 
oval  but  a  littie  pointed  at  tip.  Proboscis  black.  Palpi  yellow  with 
black  hairs.  Lateral  and  inferior  orbital  cilia  yellow,  about  twelve  of 
the  upper  cilia  on  each  side  black. 

Thorax  black  with  bronze  reflections,  which  sometimes  form  narrow 
-vittae  on  the  dorsxmi,  the  anterior  portion  of  which  has  considerable 
yellowish  gray  pollen;  pelurae  dulled  with  white  pollen.  Abdomen 
green  with  coppery  reflections,  tergum  with  white  pollen  which  is 
scarcely  thicker  on  the"" sides.    Hypopygium  black;  its  lamellae  of 
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moderate  size,  somewhat  oval  in  outline,  yellowish  with  a  black 
border  on  the  apical  and  upper  margins,  the  rounded  apex  jagged 
and  bristly,  fringed  above  with  bristle-like  hairs,  below  with  delicate 
yellow  hairs. 

Coxae  black  with  yellow  tips;  anterior  pair  with  green  reflections, 
white  pollen  and  rather  long  black  hairs  on  the  front  surface.  Fore 
femora  black  on  basal  two-thirds  or  three-fourths,  yellow  at  tip. 
Middle  and  hind  femora  yellow,  usually  a  little  blackened  at  base 
below,  the  former  with  one  preapical  bristle,  the  latter  with  a  row  of 
three  or  four  bristles  of  increasing  length,  ending  in  the  usual  pre- 
apical bristle,  nearly  bare  below.  Tibiae  yellow;  fore  and  middle 
ones  sometimes  a  little  darkened  at  tip,  the  former  with  four  large 
bristles  on  lower  outer  edge,  the  latter  with  two  large  bristles  below; 
posterior  tibiae  black  at  tip  for  one-fifth  to  one-fourth  their  length,  a 
little  thickened  and  with  a  row  of  about  five  bristles  below,  which 
are  nearly  as  lairge  as  those  above.  Fore  tarsi  a  little  longer  than 
their  tibiae,  blackened  from  the  tip  of  the  first  joint,  which  is  as  long 
as  the  three  succeeding  joints  taken  together.  Middle  tarsi  only  a 
little  longer  than  their  tibiae,  first  two  joints  yellow,'last  three  blacky 
still  the  third  is  sometimes  yellow  for  half  its  length;  middle  basitarsi 
without  a  bristle  above.  Hind  tarsi  black,  sometimes  with  the 
extreme  base  of  the  first  joint  yellowish.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  dark  grayish,  tinged  with  yellowish  gray  in  front  of  third 
vein  and  narrowly  along  all  the  posterior  veins;  costa  scarcely 
enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  sharply  bent 
before  its  middle,  its  tip  a  considerable  distance  before  the  apex  of 
the  wing;  third  vein  bent  backward  so  that  it  runs  nearly  parallel 
with  the  costa  and  forms  a  very  acute  angle  with  it  at  its  tip,  which 
is  close  to  the  tip  of  fourth  vein;  hind  margin  of  wing  indented  at 
tip  of  fifth  vein,  and  with  a  small  sinus  before  the  anal  angle,  which 
is  prominent. 

Fhnale. — ^Face  wider  than  in  the  male  and  more  grayish;  wings 
more  evenly  rounded  on  the  hind  margin;  third  vein  not  bent  back- 
ward quite  so  much  at  tip,  anal  angle  not  quite  so  prominent  and 
without  the  sinus  before  it,  leaving  the  anal  angle  rounded,  while  in 
the  male  it  is  almost  lobe-like;  bristles  of  the  legs  and  feet  about  as 
in  the  male. 

Redescribed  from  10  males  and  15  females  in  the  collection  of 
J.  M.  Aldrich  and  taken  at  the  following  locations:  Wells,  Nevada, 
July  12;  Oxford,  Idaho,  July  12  (Aldrich),  and  Pine  Lake,  southern 
California. 

Type  locality. — ^North  Park,  Colorado.  J.  M.  Aldrich  reports  it 
from  Cache  County,  Utah. 

The  above  description  agrees  with  the  type  specimen  in  the  Ameri- 
can Museum  in  New  York,  which  is  a  female. 
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No.  6S.  DOUCHOPUS  OPPORTUNUS,  new  i 


Male. — ^Length  5.3  mm.;  of  wing  5  mm.  Face  rather  narrow, 
widening  a  little  from  the  middle  upward,  silvery  white.  Front  shin- 
ing green.  Antennae  (fig.  636)  black,  third  joint  small,  but  little 
longer  than  wide,  rounded  at  tip.    Orbital  cilia  wholly  black. 

Thorax  green  with  slight  coppery  reflections  on  the  sides  of  the 
dorsum;  the  carina  running  from  the  humeri  to  the  root  of  the  wings 
yellovrish  brown  with  a  small  reddish  spot  at  the  humeral  end; 
pleurae  more  black  with  gray  pollen.  Abdomen  green  with  coppery 
reflections,  its  incisures  narrowly  black;  extreme  lower,  edges  of  the 
dorsum  on  first  and  second  segments  more  or  less  yellowish;  the 
white  pollen  on  its  sides  forms  spots  on  the  sides  of  the  segments. 
Hypopygiiun  black;  its  lamellae  (fig.  63a)  rather  large,  roimded,  but 
narrowing  into  the  stem,  about  as  long  as  broad,  whitish  with  a  very 
narrow  brown  margin  above  and  wider  black  border  on  the  jagged 
apical  margin,  which  is  fringed  with  long  bristlelike  hairs. 

Coxae  black  with  yellow  tips  and  silvery  pollen;  anterior  pair  with 
delicate  white  hairs  on  the  front  surface.  Anterior  femora  black 
with  their  tips  narrowly  yellow.  •  Middle  femora  yellow,  blackened 
at  base  on  upper  and  lower  edges  for  about  one-third  their  length. 
Posterior  femora  yellow,  with  the  tip  and  base  black  and  narrowly 
black  on  upper  edge.  Middle  and  hind  femora  each  with  two  pre- 
apical  bristles,  placed  one  before  the  other,  the  la'tter  nearly  bare 
below.  All  tibiae  yellow;  the  posterior  pair  black  at  tip  for  one- 
fifth  their  length,  slightly  thickened  apically.  Fore  and  middle  tarsi 
about  as  long  as  their  tibiae,  brown  from  the  tip  of  the  first  joint, 
the  former  with  the  joints  of  regularly  decreasing  length,  first  joint 
scarcely  as  long  as  the  three  succeeding  joints  taken  together.  Hind 
tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia. 

Wings  (fig.  63)  tinged  with  brown,  which  color  is  deeper  in  front 
of  the  third  vein,  and  with  distinct  clouds  on  the  cross  vein  and  at 
the  bend  in  the  fourth  vein;  costa  scarcely  thickened  at  tip  of  fifth 
vein;  last  section  of  fourth  vein  bent  at  its  second  fifth;  beyond  this 
bend  the  third  and  fourth  veins  are  nearly  parallel;  hind  margin  of 
wing  a  little  indented  at  tip  of  fifth  vein,*  rather  evenly  roimded,  the 
anal  angle  not  being  very  prominent.  • 

Female. — ^Face  wide,  white;  third  antennal  joint  nearly  round  in 
outline,  still  a  little  pointed  at  tip;  fore  coxae  with  white  hairs  on  the 
anterior  surface,  mixed  with  a  few  black  ones  along  the  inner  edge. 
Otherwise  about  as  in  the  male.  Middle  tibiae  with  one  bristle 
below,  their  basitarsi  without  a  bristle  above. 

Described  from  3  males  and  4  females,  taken  by  J.  M.  Aldrich  at 
Sagerman,  Idaho,  July  1,  1900. 

Type.— Male,  Cat.  No.  23010,  U.S.N.M. 
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No.  64.  DOUCHOPUS  HUMIUS,  mw  i 


Male. — ^Length  4.5  mm.;  of  wing  4.25  mm.  Face  wide,  covered 
with  whitish  pollen.  Front  greenish  black  with  a  little  brown  pollen 
below.  Antennae  wholly  black;  first  joint  miusually  long  but  not 
thickened;  second  joint  rather  long,  slender  at  base,  wider  at  tip; 
third  joint  but  little  longer  than  wide,  scarcely  as  long  as  the  first 
joint;  roimded  at  tip;  cilia  of  lower  orbit  white. 

Thorax  blackish,  scarcely  tinged  with  green,  a  little  dulled  with 
brown  pollen.  Abdomen  dark  gr^n.  Hypopygium  black;  its  la- 
mellae rather  large,  oval,  whitish,  with  rather  wide  black  margin. 

Coxae  black  with  yellow  tips;  anterior  pair  with  white  hairs  on 
front  surface,  and  a  few  black  ones  along  inner  edge.  Anterior 
femora  black  at  base,  becoming  yellow  toward  the  apex;  (middle 
tibiae  missing,  but  likely  to  be  yellow) ;  hind  femora  yellowish,  darker 
at  base.  Tibiae  yellow;  posterior  pair  with  their  tips  black  for  one- 
fifth  their  length  and  a  little  swollen.  .Fore  tarsi  about  as  long  as 
their  tibiae,  black  from  the  tip  of  the  first  joint,  fourth  and  fifth 
joints  of  about  equal  length;  hind  tarsi  wholly  black.  Calypters  and 
halteres  yellow,  the  former  with  white  cilia. 

Wings  a  little  grayish;  costa  with  a  large  elongated  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  with  a  rather  sharp  bend 
at  its  basal  third;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein;  anal  angle  rather  prominent;  outer  part  of  wing  very 
wide,  the  wing  being  narrowed  at  base. 

Described  from  1  male  taken  on  the  Alaska-Yukon  boundary, 
longitude  141'';  latitude  69°  20',  August  4-8,  1912,  by  J.  M.  Jessup. 

This  species  is  remarkable  for  the  long,  slender  first  antennal  joint, 
which  separates  it  from  all  related  species  known  to  me. 

Type.— Male,  Cat.  No.  23011,  U.S.N.M. 

No.  65.  DOUCHOPUS  BREYICAUDA,  new  spedM. 

Male, — ^Length  4  lum.;  of  wing  3.5  mm.  Face  wide,  only  a  little 
narrowed  below,  white.  Front  shining  green.  Antennae  (fig.  656) 
wholly  black;  third  joiut  not  longer  than  wide,  a  little  poiuted  at  tip. 
Lateral  and  inferior  orbital  ciha  whitish,  about  ten  of  the  upper  cilia 
on  each  side  black. 

Thorax  shining  green  with  bronze  reflections;  pleurae  a  little  dulled 
with  white  pollen.  Abdomen  green  with  coppery  reflections  and 
white  pollen,  which  is  rather  thick  on  its  sides.  Hypopygium  black, 
small,  not  much  longer  than  its  small  lamellae  (fig.  65a)  which  are 
yellowish  with  rather  narrow  black  border  on  apical  margin,  they  are 
somewhat  triangular  in  outline,  but  with  the  upper  angle  rounded. 

Coxae  black  with  their  extreme  tips  yellowish;  anterior  pair  with 
minute  black  hairs  on  the  front  surface.     Fore  femora  black  with 
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yellow  tips;  middle  ones  black  at  base,  gradually  becoming  yellow, 
the  apical  half  being  mostly  yellowish;  hind  femora  black  on  upper 
half,  more  yellowish  on  lower  half.  Middle  and  hind  femora  each 
with  ope  preapical  bristle,  the  latter  not  ciliate  below.  Tibiae 
yellow;  middle  ones  slightly  darkened  at  tip,  with  one  long  slender 
bristle  below;  posterior  pair  a  little  thickened  at  tip,  black  apically 
for  one  fourth  their  length,  which  is  rather  sharply  defined.  Fore 
tarsi  black  fron  the  tip  of  the  first  joint,  one  and  a  fourth  times  as 
long  as  their  tibiae,  first  joint  about  as  long  as  the  three  following 
joints  taken  together,  fourth  joint  shorter  than  fifth.  Middle  tarsi 
black  from  the  middle  of  the  first  joint,  labout  one  and  a  fourth  times 
as  long  as  their  tibiae,  their  basitarsi  without  a  bristle  above.  Hind 
tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  cilia  of  the 
former  black. 

Wings  (fig.  65)  grajrish;  costa  not  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  a  little  bent  just  before  its  middle;  hind  margin 
of  wing  not  indented  at  tip  of  fifth  vein;  evenly  roimded;  the  anal 
angle  not  prominent. 

Described  from  1  male  from  Moimt  Washington,  New  Hampshire, 
on  August  16,  1916,  taken  by  C.  W.  Johnson,  at  an  elevation  oiF 
5,000  feet. 

Type, — ^In  the  collection  of  the  Boston  Society  of  Natural  History. 

No.  6€.  DOUCHOPUS  VARIPES  CoqnlUett. 

DoUehopus  varipes  Coquillett,  Proc.  Waaih.  Acad.  Sd.,  vol.  2,  1900,  p.  426. — 
Aldrich,  Cat.  N.  Amer.  Diptera,  1905,  p.  305. 

Male. — ^Length,  4  mm.;  of  wing,  the  same.  Face  rather  narrow; 
palpi  and  face  covered  with  dense,  yellowish  pollen.  Front  shining 
green.  Antennae  black  with  the  first  two  joints  yellow  on  lower  edge ; 
third  joint  only  a  little  longer  than  wide,  obtuse  at  tip,  orbital  cilia 
black  and  strong  above,  pale  and  short  on  lateral  orbit,  a  few  of  the 
lower  ones  long  and  yellow. 

Thorax  green,  dorsum  somewhat  dulled  with  gray  pollen,  which 
leaves  the  posterior  part  and  a  central  vitta  shining;  pleurae  more 
blackish,  dulled  with  gray  pollen.  Abdomen  dark  green.  Hypo- 
pygium  black;  its  lamellae  of  moderate  size,  somewhat  ovate,  whitish 
with  a  black  border,  jagged  and  bristly  on^  apical  margin,  fringed 
above  with  black  hairs. 

Fore  coxae  wholly  yellow  with  silvery  white  pollen,  front  surface 
with  little  black  hairs,  except  on  the  upper  outer  part  where  the  hairs 
are  very  minute  and  white.  Middle  and  hind  coxae  black,  their  tips 
and  the  trochanters  yellow.  Fo^€^and  middle  femora  yellow,  the 
latter  with  a  black  or  brown  streak  below.  Hind  femora  black  with 
their  extreme  tips  yellow.  Middle  and  hind  femora  each  with  one 
18782^-21 8 
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preapical  bristle;  the  latter  without  cilia  below.  Tibiae  yellow; 
posterior  pair  with  their  tips  blackened;  the  glabrous  stripe  on  upper 
surface  wide,  extending  upon  the  inner  side,  not  quite  reaching  the 
base,  but  reaching  the  tip  as  a  yellow  streak  across  the  black;  it  is 
divided  by  the  inner  row  of  large  bristles  which  is  continued  to  the 
tip  by  little  black  hairs.  Fore  tarsi  a  little  longer  than  their  tibiae, 
yellow,  infuscated  at  tip.  Middle  tarsi  (fig.  66a)  one  and  a  fourth 
times  as  long  as  their  tibiae;  first  three  joints  slender,  yellow,  fourth 
and  fifth  joints  black,  compressed,  densely  fringed  with  black  hairs 
above;  fourth  joint  about  as  long  as  third,  fifth  about  half  as  long, 
somewhat  orbicular  in  outline  but  nearly  straight  below.  Hind 
tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia. 

Wings  (fig.  66)  grayish;  costa  not  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  a  little  bent  beyond  its  basal  third;  anal  angle 
very  prominent;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein,  but  with  a  sinus  from  this  point  to  the  anal  angle. 

Female. — Face  wide  as  the  front,  silvery  white;  third  antennal 
joint  about  as  long  as  wide,  otherwise  the  antennae  are  about  as  in 
the  male;  legs  and  feet  as  in  the  male  except  that  the  middle  tarsi 
are  plain  and  only  a  little  Jonger  than  their  tibiae;  hind  margin  of 
wing  without  a  sinus  and  the  anal  angle  not  quite  so  prominent  as  in 
the  male.  The  fore  coxae  are  wholly  yellow;  middle  tibiae  with  one 
bristle  below,  their  basitarsi  without  a  bristle  above. 

Redescribed  from  1  male  and  3  females  taken  by  J.  M.  Aldrich; 
1  pair  at  Craig's  Moimtain,  Idaho;  2  females  at  Emigration  Canyon, 
Utah,  1  on  July  8,  1911,  the  other  on  July  21,  1917,  at  7,000  feet 
elevation. 

The  type  specimen  in  the  United  States  National  Museum,  No. 
5236,  is  from  Popof  Island,  Alaska,  taken  July  8,  1899;  it  is  in  poor 
condition;  it  appears  to  be  a  male,  but  I  could  not  see  the  hjrpopygium 
and  the  middle  tarsi  are  broken  off;  with  this  stands  a  female  from  the 
same  place,  taken  July  10,  and  also  a  specimen  taken  on  the  top  of 
the  Las  Vegas  Range,  New  Mexico,  June  28  (T.  D.  A.  Cockerell). 

No.  67.  DOUCHOPUS  FLAVn^ACERTUS,  new  spmIm. 

Male. — ^Length  4-4.5  mm.;  of  wing  3.5-3.75  nmi.  Face  very 
narrow,  golden  yellow,  more  silvery  near  the  proboscis,  front  dark 
green.  First  antennal  joint  wholly  yellow,  second  and  third  joints 
black  (fig.  67a),  third  nearly  orbicular  in  outline  but  slightly  pointed 
at  tip.     Orbital  cilia  wholly  black. 

Thorax  green  with  more  or  less  distinct  coppery  reflections,  which 
sometimes  form  stripes  along  the  rows  of  acrostichal  bristles; 
pleurae  dulled  with  gray  pollen.    Abdomen  dark  green  with  large 
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spots  of  white  pollen  on  the  sides  of  the  segments  and  narrow  black 
incisures.  Hypopyginm  black;  its  lamellae  of  moderate  size,  some- 
what oval  in  outline  but  narrowed  into  the  stem  and  quite  pointed 
at  tip,  whitish  or  yellowish  with  a  narrow  brown  border  and  fringed 
with  brown  hairs;  the  hook-shaped  inner  appendages  are  prominent, 
yellow,  and  nearly  as  long  as  the  lamellae. 

Fore  coxae  yellow  in  front  for  more  than  half  their  length,  black 
at  base,  the  front  surface  with  black  hairs,  but  with  these  are  many 
delicate  yellow  ones.  Middle  and  hind  coxae  black  with  yellow 
tips.  Fore  and  middle  femora  yellow,  the  latter  with  a  bUck  line 
at  base  belotw,  and  a  small  black  spot  above.  Hind  femora  black 
with  extreme  tips  yellow,  ciUated  on  lower  inner  edge  with  black 
hairs,  which  are  about  half  as  long  as  the  width  of  the  femora. 
Middle  and  hind  femora  each  with  one  preapical  bristle.  Fore  and 
middle  tibiae  yellow;  hind  tibiae  black,  thickened,  with  an  elongated 
spot  of  yellowish  pollen  on  inner  surface.  Fore  tarsi  yellow  at 
base,  blackened  from  the  tip  of  the  second  joint,  about  one  and  a 
fourth  times  as  long  as  their  tibiae,  first  joint  as  long  as  the  re- 
maining four  taken  together,  third  about  three-fourths  as  long  as 
second,  last  three  joints  a  very  little  flattened.  Middle  tarsi  about 
the  length  of  their  tibiae,  black  from  the  tip  of  the  first  joint.  Hind 
tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia. 

Wings  (fig.  76)  gray,  brownish  in  front  of  the  third  vein;  costa  a 
little  enlarged  at  tip  of  first  vein,  gradully  tapering  toward  the  tip; 
last  section  of  fourth  vein  only  a  little  bent  just  before  its  middle ; 
third  vein  bent  backward  before  the  tip  so  that  the  tips  of  third 
and  fourth  veins  are  rather  close  together;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein;  anal  angle  prominent;  wings  of 
rather  equal  width. 

Female. — ^Face  not  very  wide  for  a  female,  white;  fore  tarsi  plain, 
black  from  the  tip  of  the  second  joint;  sometimes  only  tha  last  two 
joints  are  black;  hind  tibiae  thick  for  a  female,  black,  with  one 
bristle  below,  their  basitarsi  without  a  bristle  above;  anal  angle  of 
wing  not  as  prominent  as  in  the  male. 

Described  from  6  specimens.  One  pair  taken  at  Beltsville, 
Maryland,  June  9,  1915,  by  W.  L.  McAtee;  1  male  from  the  same 
location  taken  by  N.  Banks;  1  male  taken  at  Fall  River,  Massa- 
chusetts, Jime  8,  1909,  by  N.  S.  Easton;  1  male  at  Acto,  New  Jersey, 
June  15,  1893;  1  male  at  Barcroft,  Virginia,  Jime  7,  1912;  and  1 
female  taken  by  me  at  Kearney,  Ontario,  July  9,  1909. 

Type.— Male,  Cat.  No.  23012,  U.S.N.M.,  from  Beltsville,  Mary- 
land. 
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No.  M.  DOUGHOPU8  RUPC8TRIS  Hattdaj. 

Dolichopus  rupestrU  Haliday,  Ent.  Mag.,  vol.  1,  1833,  p.  164.-— Schinbr,  Fauna 
*      AtMtr.,  vol.  1, 1862,  p.  222. 
Dolichoptu  festinans  ZsTTBRfiTEDT,  Inaecta  Lapp.,  1840,  p.  708. — Coquillett, 

Proc.  Wash.  Acad.  Sci.,  vol.  2,  p.  424. 
Dolichopus  fuscimanus  ZBTTERflTEDT,  Dipt.  Scand.,  vol.  2, 1843,  pp.  507,  510. 

Male. — ^Ijength,  5  mm.;  of  wing,  the  same.  Face  wide,  a  little 
wider  at  widest  point  than  the  widtn  of  the  third  antennal  joint;  yel- 
lowish brown,  more  whitish  on  the  lower  portion.  Front  bronze 
brown,  shining.  Antennae  wholly  black;  third  joint  a  little  longer 
than  wide,  ovate,  still  a  little  pointed  at  tip.  Palpi  brownish.  Orbital 
cilia  wholly  black. 

Thorax  bronze  brown,  dulled  with  rather  thick  brown  pollen; 
pleurae  more  blackish,  dulled  with  gray  pollen.  Abdomen  dark 
green,  the  last  two  segments  more  bronze  brown;  the  white  pollen  of 
its  sides  extends  over  the  dorsum  and  leaves  a  median  line  and  the 
hind  margins  of  the  segments  blackish.  Hypopygium  black;  its 
lamellae  of  moderate  stse,  somewhat  quadrilateral  in  outline,  more  or 
less  brownish  with  a  black  border,  jagged  and  bristly  on  apical  margin, 
otherwise  fringed  with  black  hairs. 

Fore  coxae  black,  sometimes  more  or  less  reddish,  as  if  immature, 
clothed  on  the  anterior  surface  with  little  black  hairs;  middle  and 
hind  coxae  almost  wholly  black,  femora  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle;  posterior  pair  with  a  olack  or 
brown  spot  on  upper  surface  at  tip,  nearly  bare  below;  tibiae  yellow; 
hind  tibiae  a  little  swollen  on  inner  side  at  basal  third  and  at  tip, 
black  at  tip  for  one-sixth  their  length;  the  glabrous  stripe  on  upper 
surface  wide  and  distinct,  reaching  their  entire  length  and  extending 
on  to  the  inner  side  on  the  swollen  portion;  sometimes  this  swollen 
portion  has  a  reddish  brown  streak.  Fore  and  middle  tarsi  one  and 
a  fourth  times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint,  first  joint  of  the  former  as  long  as  the  three  succeeding  joints 
taken  together,  second  joint  a  little  longer  than  the  tiiird,  fourth  and 
fifth  joints  of  nearly  equal  length.  Hind  tarsi  wholly  black.  Calyp- 
ters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  68)  dark  grayish;  costa  with  a  knotlike  enlai^ement  at 
tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  just  before 
its  middle;  hind  margin  of  wing  not  indented  at  tip  of  fifth  vein; 
tips  of  third  and  fourth  veins  widely  separated;  anal  angle  of  wing 
rather  prominent. 

Female. — Face  wider  and  more  yellowish  or  whitish  than  in  the 
male;  hind  tibiae  not  swollen  on  inner  side;  costa  without  an  enlarge- 
ment; color  of  the  thorax  more  greenish;  otherwise  about  as  in  the 
male.  Middle  tibiae  with  one  bristle  below,  their  basitarsi  without 
a  bristle  above,  but  with  a  rather  large  bristle  below  near  the  middle 
and  several  small  ones;   the  male  also  has  these  bristles  on  the  lower 
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surface  of  the  middle  basitarsi,  the  largest  of  these  is  larger  than  is 
found  on  the  lower  surface  of  most,  if  not  any  other,  of  our  species. 

Redescribed  from  several  males  and  females  in  the  United  States 
National  Museum;  they  were  taken  on  Popoff  Island,  Alaska,  July  8, 
and  St.  Paul  Island,  Alaska,  August  11,  by  T.  Eincaid;  and  2  pairs 
taken  by  J.  S.  Hine,  at  Katmai,'  Alaska,  August. 

Location  of  type  unknown.    It  is  European. 

No.  09.  DOUCHOPUS  FUCATUB,  new  species. 

Male. — ^Length,  5  mm.;  of  wing,  4  mm.     Face  of  moderate  width, 
silvery  white.     Front  shining  green  with  coppery  reflections  in  the  . 
center.    Antennae  wholly  black;   third  joint  about  as  long  as  wide, 
somewhat  orbicular  in  outline,  but  slightly  pointed  at  tip.    Lateral 
and  inferior  orbital  cilia  yellowish,  a  few  of  the  upper  ones  black. 

Thorax  atiining  green  with  slight  coppery  reflections,  which  form 
indications  of  two  vittae  on  the  anterior  edge  of  the  dorsum;  pleurae 
dulled  with  white  pollen.  Abdomen  shining  green  with  black  inci- 
sures and  coppery  reflections;  the  white  pollen  on  the  sides  not  very 
abundant.  Hypopygium  black;  its  lamellae  (fig.  69a)  rather  large, 
somewhat  triangular  in  outline,  but  a  little  rounded  at  apex,  white 
with  a  narrow  black  border,  jagged  and  bristly  at  lower  comer;  other- 
wise fringed  with  black  hairs. 

Coxae  black;  anterior  pair  yellow  at  tip  for  about  half  their  length 
on  the  front  side;  middle  and  hind  pairs  narrowly  yellow  at  tip. 
Femora  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  black  at  tip  as  far  as  the  preapical  bristle,  wifJiout 
cilia  below.  Tibiae  yellow;  posterior  pair  black  at  tip  for  one-fifth 
their  length,  the  glabrous  stripe  on  upper  siirf  ace  distinct,  occupying 
the  space  between  the  rows  of  large  bristles,  which  are  rather  widely 
separated;  fore  and  middle  tarsi  a  little  longer  than  their  tibiae, 
black  from  the  tip  of  the  first  joint,  the  former  with  the  first  joint 
nearly  as  long  as  the  remaining  four  joints  taken  together;  second 
joint  slightly  longer  than  the  third;  third  and  fifth  of  nearly  equal 
length;  fourth  slightly  shorter.  Hind  tarsi  wholly  black.  Middle 
tibia  with  one  bristle  below,  its  basitarsus  without  a  bristle  above. 
Calypters  and  hal  teres  yellow,  the  former  with  yellow  cilia;  still  some 
of  Uxese  cilia  appear  brown  or  blackish  in  certain  lights. 

Wings  (fig.  69)  grayish,  strongly  tinged  with  brown  in  front  of 
second  vein;  costa  scarcely  enlarged  at  tip  of  first  vein;  last  section 
of  fourth  vein  a  little  bent  at  its  middle;  hind  margin  of  wing  slightly 
indented  at  tip  of  fifth  vein;  anal  angle  not  at  all  prominent,  the 
wing  being  narrowed  at  base. 

Described  from  1  male  taken  on  Mount  Constitution,  Orcas  Island, 
Washington,  July  7,  1905,  by  J.  M.  Aldrich. 

Tyye.— Male,  Cat.  No.  23013,  U.S.N.M. 
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No.  7t.  DOUCHOPUB  APHBLES  MekmdOT  and  Bnies. 

Doliehopus  apheles  Melander  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  144,  fig.  3. 

Male. — ^Length  4-5  mm.;  of  wing  4  mm.  Face  wide,  yellowish 
gray  or  almost  whitish.  Front  blue  green,  a  little  dulled  with  gray 
pollen.  Antennae  black;  lower  edge  of  first  joint  more  or  less  red- 
dish; third  joint  about  as  long  as  wide,  subtriangular,  a  little  pointed 
at  tip.  Palpi  dark  yellow.  Lateral  and  inferior  orbital  cilia  yel- 
lowish, about  six  of  the  upper  cilia  on  each  side  black. 

Thorax  green,  more  shilling  and  bluish'  posteriorly,  the  anterior 
half  of  the  dorsum  dulled  with  brownish  pollen;  pleurae  dulled  with 
white  pollen.  Abdomen  green  with  black  incisures,  hind  margins 
of  segments  coppery;  the  white  pollen  of  its  sides  abundant  and  ex- 
tending over  the  dorsum.  Hypopygium  black;  its  lamellae  (fig. 
70a)  rather  small,  only  a  little  longer  than  wide,  oval  but  narrow- 
ing into  the  stem,  whitish  with  a  narrow  black  border  on  apical  and 
upper  margins,  jagged  and  bristled  at  apex,  fringed  above  with  deli- 
cate, rather  long,  dark  hairs. 

Fore  coxae  yellow,  with  a  roimd  black  spot  at  base  on  outer  sur- 
face, front  side  with  white  pollen  and  conspicuous  black  hairs.  Mid- 
dle and  hind  coxae  black  with  yellow  tips.  Femora  yellow;  middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  black  at 
tip  on  upper  edge  as  far  as  the  preapical  bristle,  without  ciha  below. 
Tibiae  yellow;  posterior  pair  scarcely  thicker  than  the  others,  black 
at  tip  for  one-fifth  their  length.  Middle  tibiae  with  one  bristle 
below,  their  basitarsi  without  a  bristle  above.  Fore  and  middle 
tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip,  sometimes 
from  the  middle  of  the  first  joint,  the  front  ones  with  the  first  joint 
as, long  as  the  three  following  joints  taken  together,  fourth  and  fifth 
of  equal  length,  third  a  little  longer  than  fourth.  Hind  tarsi  wholly 
black,  scarcely  one  and  a  fourth  times  as  long  as  their  tibiae.  Calyp- 
ters  and  halteres  yellow,  the  former  with  black  ciUa. 

Wings  (fig.  70)  grayish,  tinged  with  brown  in  front  of  third  vein; 
costa  not  enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  a 
little  bent  beyond  its  basal  third,  but  before  its  middle;  hind  mai^in 
of  wing  not  indented  at  tip  of  fifth  vein;  anal  angle  rounded,  not 
very  prominent. 

Redescribed  from  the  type  specimen  in  the  American  Museum 
of  Natural  History  in  New  York  City,  which  was  taken  at  Milwaukee, 
Wisconsin;  and  1  male  taken  at  Battle  Creek,  Michigan,  by  J.  M. 
Aldrich. 

No.  71.  DOUGHOPUS  AFFLUENS,  new  spedes. 

Male. — ^Length  4.2-5  mm.;  of  wing  4  mm.  Face  of  moderate 
width,  silvery  white.  Front  dark  shining  green.  Antennae  wholly 
black;  third  joint  about  as  long  as  wide,  slightly  pointed  at  tip. 
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Lateral  and  inferior  orbital  cilia  whitish,  about  eight  of  the  upper 
cilia  on  each  side  black. 

Thorax  green  with  more  or  less  coppery  reflections;  dorsum  with 
a  very  little  brown  pollen  which  can  be  seen  only  when  it  is  viewed 
obliquely;  pleurae  dulled  with  white  pollen.  Abdomen  shining  green 
with  coppery  reflections,  which  are  more  conspicuous  on  the  hind 
margins  of  the  segments;  the  white  pollen  on  its  sides  rather  abim- 
dant.  Hypopygium  black;  its  lamellae  (fig.  71a)  rather  large,  some- 
what triangular  but  rounded  on  upper  comer,  nearly  as  wide  as  long, 
white,  with  a  narrow  black  border  on  the  apical  margin,  which  is 
jagged  and  bristly. 

Coxae  black  with  yellow  tips;  anterior  pair  with  the  yellow  ex- 
tending to  the  middle  on  the  front  surface,  which  is  covered  with 
silvery  white  pollen  and  little  black  hairs;  the  hairs  on  the  outer 
edge  of  the  front  side  are  minute  and  white.  Femora  yellow;  an- 
terior pair  brown  on  the  upper  surface.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  black  at  tip  as  far  as 
the  preapical  bristle,  without  cilia  below;  the  little  hairs  on  both 
inner  and  outer  surfia-ce  wholly  black.  Tibiae  yellow;  posterior 
pair  a  little  thickened,  black  for  about  one-fourth  their  length, 
the  glabrous  stripe  between  the  rows  of  bristles  on  upper  sur- 
face broad.  Fore  and  middle  tarsi  a  little  longer  than  their  tibiae, 
black  from  the  tip  of  the  first  joint,  the  former  with  the  first  joint 
nearly  as  long  as  the  remaining  four  joints  taken  together,  third 
and  fifth  joints  of  equal  length,  fourth  slightly  shorter.  Hind  tarsi 
^wholly  black,  about  one  and  a  fourth  times  as  long  as  their  tibiae. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  71)  grayish,  tinged  with  brown  in  front  from  the  tip 
of  the  first  vein  back  as  far  as  the  third  vein;  costa  scarcely  thickened 
at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  before  its 
middle;  hind  margin  of  wing  sUghtly  indented  at  tip  of  fifth  vein, 
rather  evenly  rounded,  the  anal  angle  not  being  much  developed. 

Female. — ^Differs  from  the  male  in  having  the  face  wide,  white 
but  not  silvery;  the  fore  femora  are  brown  above  as  in  the  male, 
the  middle  tibiae  have  one  bristle  below,  their  basitarsi  are  without 
a  bristle  above. 

Described  from  8  males  and  1  female,  taken  on  Moimt  Constitution, 
Orcas  Island,  Washington,  July  7, 1905,  by  J.  M.  Aldrich.      * 

Type.— Male,  Cat.  No.  23014,  U.S.N.M. 

This  species  differs  from  apheles  Melander  and  Brues  in  having 
the  face  narrow  and  silvery  (it  is  wide  and  yellowish  gray  in  aphdes) 
and  in  having  the  hypopygial  lamellae  larger  and  the  fore  femora 
brown  above.  From  discolor,  new  species,  it  differs  in  having  the 
fore  coxae  largely  black  aad  the  fore  femora  brown  above,  in  discolor 
the  fore  coxae  are  mostly  yellow  and  the  fore  femora  not  at  all 
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darkened  above.  From  jucaius^  new  species,  it  differs  in  having 
black  cilia  on  the  calypters  and  the  brown  on  upper  edge  of  fore 
femora,  jucatus  has  yellow  cilia  and  the  fore  femora  wholly  yellow. 
It  differs  from  sincerua  Melander  and  mbdirectua,  new  variety,  in 
having  the  wings  brownish  in  front  of  third  vein,  front  green  and 
the  tips  of  hind  tibiae  sharply  black;  in  these  other  two  forms  the 
wings  are  almost  hyaline,  front  violet  and  the  hind  tibiae  yellowish 
on  ixmer  side  almost  to  the  tip,  more  black  on  the  outer  side,  but 
the  black  shading  into  the  yellow. 

No.  72.  DOUCHOPUS  DISCOLOB,  new  apedttk 

Male. — ^Length  4.5-6  mm.;  of  wing  4-4.2  mm.  Face  rather  wide, 
silvery  white.  Front  shining  green  with  more  or  less  violet  reflec- 
tions. Antennae  black;  first  joint  yellow  below;  third  joint  but 
little  longer  than  wide,  somewhat  conical  in  outline.  Palpi  yellow. 
Lateral  and  inferior  orbital  cilia  yellowish,  a  few  of  the  upper  cilia 
black. 

Thorax  green,  dorsum  with  grayish  brown  pollen,  which  leaves  the 
posterior  part  and  a  median  vitta  shining,  often  with  bronze  or  blue 
reflections;  pleurae  dulled  with  white  pollen.  Abdomen  green  with 
black  incisures  and  coppery  reflections;  the  white  pollen  on  its  sides 
abundant  and  extending  upon  the  dorsum.  Hypopygium  black; 
its  lamellae  (fig.  72a)  of  moderate  size,  short  oval,  or  somewhat 
quadrate  in  outline,  being  cut  off  rather  abruptly  at  apex  and  the 
upper  angle  at  base  rising  abruptly  from  the  stem,  white  with  rather 
broad  black  border  on  apical  and  upper  mai^ins,  jagged  and  bristly 
at  apex,  fringed  above  with  rather  long  brown  hairs. 

Fore  coxae  yellow,  infuscated  at  base,  sometimes  the  outer  side 
is  black  for  half  their  length,  sometimes  it  has  only  a  black  spot  at 
base,  anterior  surface  with  conspicuous  black  hairs.  Middle  and 
hind  coxae  black  with  yellow  tips.  Femora  yellow;  middle  and 
hind  ones  each  with  one  preapical  bristle,  the  latter  black  at  tip 
on  upper  edge  as  far  as  the  preapical  bristle,  the  lower  iimer  edge  has 
a  row  of  minute  yellow  hairs,  not  ciUated.  Tibiae  yellow,  posterior 
pair  scarcely  thickened,  black  at  tip  for  about  one-fifth  their  length, 
the  glabrous  stripe  on  upper  surface  distinct.  Fore  and  middle  tarsi 
a  little  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint, 
the  former  with  the  first  joint  as  long  as  the  three  following  joints 
taken  together,  fourth  and  fifth  of  equal  length.  Hind  tarsi  wholly- 
black,  one  and  a  third  times  as  long  as  their  tibiae.  Calpyters  and 
halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  72)  grayish,  strongly  tinged  with  brown  in  front  of 
third  vein;  costa  not  enlarged  at  tip  of  first  vein;  last  section  of 
fourth  vein  bent  just  beyond  its  basal  third;  hind  margin- of  wing 
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scarcely  indented  at  tip  of  fifth  vein;  rather  evenly  rounded;  anal 
angle  moderately  prominent,  but  rounded. 

Femofe.— Face  wide,  covered  with  white  pollen;  thorax  .and  front 
femora  more  blue  than  in  the  male;  fore  coxae,  hind  femora,  and 
hind  tibiae  about  as  in  the  male;  fore  and  middle  tarsi  slightly  shorter 
than  in  the  male.  Middle  tibiae  with  one  bristle  below,  their  basitarsi 
without  a  bristle  above. 

Described  from  many  males  and  females  which  were  taken  as 
follows:  At  Algonquin,  Illinois,  June  4  (Nason) ;  by  me  at  Lewiston, 
New  York,  May  30;  Erie  County,  New  York,  May  30  to  August  4; 
Tonawanda,  New  York,  August  4;  Fort  Erie,  Ontario,  June  20; 
Toronto,  Ontario,  August  12;  also  1  female.  Turtle  Mountains,  near 
Bottineau,  North  Dakota,  June  21.     (Aldrich.) 

This  species  differs  from  sinceraa  Melander  by  having  the  fore 
coxae  mostly  yellow,  only  infuscated  at  base,  in  sincerus  they  are 
almost  wholly  black  with  the  tip  narrowly  yellow;  the  hypopygial 
lamellae  are  larger  and  wider  at  base  here,  the  fore  part  of  the  wing 
brownish  and  the  face  silvery  white. 

Type.— Male,  Cat.  No.  23015,  U.S.N3f .,  from  Erie  County,  New 
York. 

No.  78.  DOUCHOPUB  SINCEBUS  Mebuidcr. 

Dolichopus  sincerus  Melander,  Canadian  Ent.,  vol.  32, 1900,  p.  136,  figs. 

MdU. — Length  3.76-4.5  nun. ;  of  wing  3-4  mm.  Face  rather  wide, 
silvery  white,  sometimes  quite  yellowish  on  upper  three-fourths. 
Front  dark  shining  green,  sometimes  violet  (Melander  says  ''brassy- 
green")  .  Antennae  wholly  black ;  third  joint  a  little  longer  than  wide, 
somewhat  oval  in  outline  but  rather  pointed  at  tip.  Palpi  dark 
yellow  with  white  pollen.'  Lateral  and  inferior  orbital  cilia  yellowish, 
the  black  cilia  descending  about  one-fourth  the  eye  height. 

Thorax  dark  shining  green  (Melander  states  "brassy-green,  more 
cupreous  along  the  sides  and  with  two  cupreous  stripes  in  front"); 
pleurae  dulled  a  little  with  grayish  pollen.  Abdomen  green  with 
black  incisures,  which  are  bordered  with  cupreous;  the  white  pollen 
on  its  sides  abimdant,  extending  upon  the  dorsum.  Hypopygium 
black;  its  lamellae  of  moderate  size,  somewhat  triangular  in  outline, 
white  with  a  broad  black  border  on  apical  margin,  which  is  jagged  and 
bristly. 

Coxae  black  with  narrow  yellow  tips;  anterior  pair  with  white 
pollen  and  little  black  hairs  on  the  front  surface;  the  middle  coxae 
usually  have  a  few  white  hairs  mixed  with  the  black  ones.  Femora 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  black  at  tip,  except  below,  as  far  as  the  preapical  bristle;  in  the 
type  specimen  the  black  hairs  on  ixmer  surface  descend  to  the  lower 
edge,  not  even  leaving  the  usual  glabrous  stripe  on  lower  edge,  but  in  my 
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specimens  there  is  a  row  of  minute  yellow  hairs  on  lower  inner  edge. 
Tibiae  yellow;  posterior  pair  black  at  tip  for  about  one-sixth  their 
length;  still  the  iimer  side  is  yeUow  almost  to  their  tips;  they  are  only 
a  little  thicker  than  the  others.  Fore  tarsi  about  equal  to  their  tibiae 
in  length;  infuscated  from  the  tip  of  the  first  joint,  which  is  about  as 
long  as  the  remaining  four  taken  together;  last  three  joints  of  about 
equal  length.  Middle  tarsi  a  little  longer  than  their  tibiae,  black 
from  the  tip  of  the  first  joint.  Hind  tarsi  wholly  black.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  73)  grayish;  costa  a  little  enlarged  at  tip  of  first  vein, 
gradually  tapering  to  its  tip;  last  section  of  fourth  vein  a  little  bent 
just  before  its  middle;  last  section  of  fifth  vein  nearly  three  times 
as  long  as  the  cross  vein;  hind  margin  of  wing  scarcely  indented  at 
tip  of  fifth  vein;  anal  angle  of  wing  not  very  prominent,  rounded. 

Female. — ^Face  wide,  covered  with  whitish  pollen;  wings  and  feet 
about  as  in  the  male;  the  middle  tibiae  have  three  large  bristles  on 
lower  anterior  edge,  their  basitarsi  without  a  bristle  above. 

Redescribed  from  a  type  specimen  and  2  males  which  I  took,  one 
at  Emsdale,  Ontario,  July  30,  and  the  other  at  Scotia  Junction, 
Ontario,  July  31;  3  males  and  3  females  from  the  White  Mountain 
region  of  New  Hampshire,  in  the  collection  of  J.  M.  Aldrich. 

The  type  specimen,  in  the  American  Museum,  was  taken  by  Doctor 
Wheeler,  in  Price  Coimty,Wiscoiisin,  Aug.  19,  1897. 

Four  females  which  I  took  at  East  Aurora,  New  York,  June  15, 
seem  to  belong  here,  but  they  have  tips  of  the  hind  tibiae  black  for 
one-fourth  their  length;  a  male  taken  by  J.  M.  Aldrich  at  Olympia, 
Washington,  I  can  not  separate  from  the  others. 

No.  74.  DOUCHOPUS  SINeERUS,  Tar.  SUBDIRECTUS,  new  Tariety. 

Male  and  female. — ^This  form  is  so  nearly  like  sincerus  Melander 
that  it  would  answer  that  description  very  well;  it  differs,  however, 
in  having  the  fore  coxae  more  yellow  at  tips;  costa  scarcely  at  all 
enlarged  at  tip  of  first  vein  (in  sincerus  it  is  only  a  little  thickened) ; 
the  notch  at  tip  of  fifth  vein  is  a  little  deeper;  and  the  bend  in  the 
last  section  of  fourth  vein  is  very  small  and  perhaps  more  exactly  in 
its  middle  (fig.  74). 

The  nearly  straight  fourth  vein  is  the  only  character  which  could 
be  depended  on  to  separate  the  two  forms  as  far  as  I  can  see. 

Described  from  1  male  and  2  females  taken  at  Franconia,  New 
Hampshire;  1  female  taken  at  Woods  Hole,  Massachusetts;  amd  1 
female  from  Monmouth,  Maine,  July  14,  by  C.  A.  Frost. 

Holotype  and  allotype  in  the  National  Museum,  taken  at  Woods 
Hole,  Massachusetts. 

Type.—Uele,  Cat.  No.  23554,  U.S.N.M. 
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No.  75.  DOUCHOPU8  GENUAUS,  new  i 


Male. — ^Length  4  mm. ;  of  wing  3.7  mm.  Face  of  moderate  width, 
silvery  white.  JFront  shining  green  with  bronze  reflections.  Anten- 
nafe  wholly  black;  third  joint  nearly  twice  as  long  as  wide,  obtuse  at 
tip,  arista  inserted  a  little  before  the  tip  on  the  upper  edge.  Lower 
orbital  cilia  whitish,  the  upper  cilia  black. 

Thorax  green  with  slight  bronze  reflections;  pleurae  dulled  with 
-white  pollen.  Abdomen  green  with  coppery  reflections;  the  usual 
^white  pollen  on  its  sides  rather  thin,  but  covering  most  of  the  sides  of 
the  s^ments.  Hypopygium  black;  its  lamellae  (fig.  75a)  of  moderate 
size,  triangular  in  outline,  with  the  apical  edge  cut  off  obliquely  so  as 
to  make  the  upper  edge  less  than  half  as  long  as  the  lower  and  the 
lower  point  very  acute;  they  are  white  with  a  very  narrow .  black 
border  on  apical  edge  and  With  the  acute  point  black;  apparently 
not  jagged  but  fringed  on  the  apical  margin  with  brown  hairs. 

Fore  coxae  yellow  with  a  large  black  spot  on  the  outer  side  at 
base,  their  anterior  surface  covered  with  little  black  hairs.  Middle 
and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
black  at  tip,  not  ciliate  below,  the  little  black  hairs  on  the  outer  side 
descending  to  the  lower  edge;  but  on  the  inner  surface,  however, 
there  are  a  few  delicate  yellow  hairs  on  the  lower  portion.  Posterior 
tibiae  black  at  tip  for  nearly  one-fourth  their  length,  only  a  little 
thickened.  Fore  tarsi  a  little  longer  than  their  tibiae,  yellow,  with 
the  last  two  and  a  half  joints  black,  first  joint  nearly  as  long  as  the 
remaining  four  taken  together,  fifth  about  as  long  as  third  and 
slightly  compressed,  fourth  a  little  shorter  than  fifth.  Middle  tarsi 
one  and  a  third  times  as  long  as  their  tibiae,  black  from  the  tip  of 
the  first  joint.  Hind  tarsi  wholly  black.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  75)  grayish;  costa  not  enlarged  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  before  its  middle;  third  vein  dis- 
tinctly bent  backward  so  as  to  approach  the  fourth  at  their  tips; 
hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein,  rather 
evenly  rounded,  the  anal  angle  not  being  very  prominent. 

Female. — ^Face  wide,  white;  third  antennal  joint  small,  about  as 
long  as  wide,  the  arista  inserted  just  above  the  pointed  tip;  femora, 
tibiae,  and  wings  about  as  in  the  male.  Middle  tibiae  with  one 
bristle  below,  their  basitarsi  without  a  bristle  above. 

Described  from  1  male  and  3  females.  The  male  was  taken  at 
Moosehead,  Maine,  July  18;  1  female  at  Machias,  Maine,  July  20;  1 
iemale  at  Fogo  Island,  Newfoundland,  July  29,  and  the  other 
iemale  at  Grand  Lake,  Newfoundland,  July  25,  1906;  and  one  female 
taken  at  Waubamic,  Ontario,  June  14,  by  H.  S.  Parish,  and  in  the 
-collection  of  A.  L.  Melander. 
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Type  and  allotype, — ^In  the  collection  of  the  Boston  Society  of 
Natural  History;  the  former  was  taken  at  Moosehead,  Maine,  and  the 
latter  at  Fogo  Island,  Newfoundland. 

The  female  from  Machias,  Maine,  has  on  the  fore  coxae  many  littie 
white  hairs  and  the  fore  tarsi  are  black  from  the  tip  of  the  first  joint; 
it  is  possible  that  it  represents  another  species,  but  I  think  not. 

No.  76.  DOUGHOPU8  PBABU8TUS  Loew. 

Dolidiopus  praeustus  Losw,  Mon.  N.  Amer.  Diptera,  pt.  2, 1864,  p.  68. 

Male. — ^Length,  5  nmi.;  of  wing,  5.6  mm.  Face  rather  wide,  yel- 
lowish gray;  front  green,  a  little  dulled  with  yellowish  gray  pollen. 
Antennae  wholly  black;  third  joint  somewhat  conical  in  outline,  about 
as  long  as  wide,  obtusely  pointed  at  tip.  Lateral  and  inferior  orbital 
cilia  yellowish,  about  five  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  bronze  reflections,  which  form  a  median  vitta 
on  the  dorsum;  dorsumi  dulled  with  yellowish-gray  pollen,  which  is 
more  abundant  along  the  front;  pleurae  a  little  dulled  with  white 
pollen.  Abdomen  green  with  bronze  reflections,  in  one  specimen  also 
with  blue  reflections;  the  white  pollen  on  its  sides  forming  large 
spots.  Hypopygiimi  black;  its  lamellae  of  moderate  size,  somewhat 
triangular  in  outline,  not  much  rounded  at  apex;  whitish  with  a 
rather  narrow  black  border  on  apical  margin,  jagged  and  bristly  at 
lower  corner,  otherwise  the  apical  edge  is  fringed  with  delicate 
blackish  hair;  lower  edge  with  a  few  delicate  yellow  hairs. 

Fore  coxae  yellowish  brown,  more  yellow  at  apex  and  along  inner 
side  (they  have  the  appearance  of  not  being  fully  colored),  covered 
on  their  anterior  surface  with  little  yellowish  brown  hairs,  which 
appear  more  black  in  certain  lights.  Middle  and  hind  coxae  black 
with  their  extreme  tips  yellow.  Femora  and  tibiae  yellow.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  with  a  large 
black  spot  above  at  tip,  not  ciliated  but  with  a  row  of  delicate  little 
yellow  hairs  on  lower  inner  edge. 

Posterior  tibiae  only  a  little  thickened,  blackened  at  tip  for  about 
one-fourth  their  length,  sometimes  the  black  extends  further  toward 
the  base  on  inner  side;  the  glabrous  stripe  on  upper  surface  broken 
up  by  the  irregular  bristles.  Middle  tibiae  with  one  bristle  below. 
Fore  tarsi  nearly  one  and  a  fourth  times  as  long  as  their  tibiae,  infus- 
cated  from  the  tip  of  the  first  joint;  first  joint  about  as  long  as  the 
three  following  joints  taken  together,  fifth  joint  slightly  longer  than 
the  fourth.  Middle  tarsi  one  and  a  fourth  times  as  long  as  their  tibiae, 
black  from  the  tip  of  the  first  joint,  their  basitarsi  without  a  bristle 
above.  Hind  tarsi  wholly  black.  Calypters  and  halteres  yellow, 
the  former  with  black  cilia. 

Wings  rather  long  and  of  somewhat  equal  width;  grayish,  tinged 
slightly  with  yellow  in  front  of  third  vein;  costa  scarcely  thicker  at 
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tip  of  first  vein;  last  section  of  fourth  vein  scarcely  bent,  still  with 
the  suggestion  of  a  bend  before  its  middle,  nearly  parallel  with  third 
vein;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein,  beyond 
which  there  is  a  small  but  distinct  flattened  lobe;  anal  angle  rather 
prominent.  Wing  with  a  prominent  blackish  spot  at  tip,  starting 
at  tip  of  second  vein,  and  extending  back  of  fourth  vein. 

Kedescribed  from  2  male  type  specimens  from  Illinois. 

Tyfes. — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chnsetts 

No.  77.  DOLICHOFUS  OBSOLBTUB,  m 


MaU. — ^Length,  4.5  mm.;  of  wing,  3.5  mm.  Face  moderately  wide 
and  long,  silvery  white.  Front  shining  blue  green.  Antennae  black; 
first  joint  scarcely  paler  below;  third  joint  rather  large,  short  conical, 
about  as  long  as  wide,  a  little  pointed  at  tip;  proboscis  and  palpi 
black.  Lateral  and  inferior  orbital  cilia  whitish,  the  black  cilia  de- 
scend a  little  below  the  upper. comer  of  the.  eye. 

Thorax  dark  but  shining  green;  pleurae  dulled  with  white  pollen. 
Abdomen  dark  green,  shining,  its  incisures  narrowly  black;  the  white 
pollen  on  its  sides  abimdant  and  extending  upon  the  dorsum.  Hy- 
popygium  black;  its  lamellae  of  moderate  size,  somewhat  oval  in 
outline,  but. tapering  into  the  stem,  only  a  little  longer  than  wide, 
white  with  black  border,  jagged  and  bristly  on  apical  margin,  fringed 
with  dark  hairs  above. 

Fore  coxae  yellow,  blackened  a  little  at  base,  anterior  surface  with 
two  rows  of  minute  black  hairs  along  inner  edge,  otherwise  with  pale 
hairs,  covered  with  white  pollen.  Middle  and  hind  coxae  black  with 
yellow  tips.  Femora  and  tibae  yellow.  Middle  and  hind  femora  each 
with  one  preapical  bristle,  the  latter  blackened  above  at  tip  as  far 
as  the  preapical  bristle,  ciliated  on  the  central  half  of  lower  edge 
with  about  ten  yellow  hairs  which  are  longer  than  the  width  of  the 
femora.  Posterior  tibiae  a  little  thickened,  black  at  tip  for  nearly 
one-third  their  length,  brownish  and  glabrous  for  two-thirds  their 
length  on  inner  surface,  sometimes  the  brown  extends  nearly  to  the 
base.  Fore  tarsi  about  one  and  a  fourth  times  as  long  as  their 
tibiae,  black  from  the  tip  of  the  first  joint,  which  is  as  long  as  the 
three  following  joints  taken  together.  Middle  tarsi  black  from  the 
tip  of  the  first  joint,  which  is  sometimes  darkened  almost  to.  its  base; 
it  is  without  a"  bristle  above.  Hind  tarsi  wholly  black.  Middle 
tibiae  with  one  bristle  below.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  77)  grajdsh,  scarcely  darker  in  front  of  third  vein; 
costa  with  a  very  small  knot-like  enlargement  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  a  little  before  its  middle;  hind  margin 
of  wing  slightly  indented  at  tip  of  fifth  vein,  evenly  rounded,  the 
anal  angle  not  being  developed. 
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Described  from  1  male  taken  at  Franconia,  New  Hampshire;  hj 
Mrs.  Slosson;  and  1  male  from  Moosehead,  Maine,  July  18,  taken  hj 
C.  W.  Johnson. 

Type.— Male,  Cat.  No.  23016,  U.S.N.M.,  from  Franconia,  New 
Hampshire. 

N^.  78.  DOUimOFVS  TRISETOSU8,  new  apedes. 

Male. — ^Length  4  mm.;  of  wing  3.5-4  mm.  Face  rather  wide,  yel- 
lowish. Front  green  or  blue  with  violet  reflections.  Antennae  (fig. 
78a)  black;  first  joint  yellow  below;  third  joint  a  little  longer  than 
wide,  somewhat  oval,  but  a  little  pointed  at  tip.  Palpi  yellow. 
Lateral  and  inferior  orbital  cilia  yellowish  white,  about  eight  of  the 
upper  cilia  on  each  side  black. 

Thorax  green  with  blue  or  bronze  reflections;  dorsum  with  rather 
abundant  brownish  pollen,  which  is  more  gray  along  the  front  edge; 
pleurae  dulled  with  white  pollen.  Abdomen  green  with  black  inci- 
sures and  sometimes  with  coppery  reflections;  the  white  pollen  on  its 
sides  abundant  and  extending  upon  the  dorsum.  Hypopygium 
black;  its  lamellae  of  moderate  size,  somewhat  oval  in  outline,  about 
one  and  a  half  times  as  long  as  wide,  white  with  rather  wide  black 
border  on  upper  and  apical  margins,  jagged  and  bristly  at  apex, 
fringed  above  with  rather  long  stout  hairs  and  a  little  notched  o^* 
jagged. 

Fore  coxae  yellow  with  a  black  spot  on  outer  surface  at  base,  their 
anterior  surface  with  white  pollen  and  minute  black  hairs.  Middle 
and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  a  longitudinal  row  of  three  (some- 
times only  two)  large  bristles  near  the  tip,  the  latter  black  at  tip, 
except  below,  ciliated  on  lower  inner  edge  of  apical  half  or  more  with 
rather  stout  hairs,  which  are  about  three-fourths  as  long  as  the  width 
of  the  femora;  these  hairs  are  usually  deep  black,  but  are<sometimes 
reddish  or  yellow  in  certain  lights.  Posterior  tibiae  a  little  thickened, 
black  at  tip  for  one-fifth  their  length,  the  glabrous  stripe  on  upper 
surface  between  the  large  bristles  distinct;  there  is  another  glabrous 
stripe  on  inner  surface  which  is  wide  near  the  base  and  becoming 
narrow  at  the  tip  of  the  tibiae;  it  is  separated  from  the  upper  stripe 
by  the  inner  row  of  bristles  and  a  few  small  hairs  between  these 
bristles.  Fore  and  middle  tarsi  a  little  longer  than  their  tibiae, 
black  from  the  tip  of  the  first  joint,  the  former  with  the  first  joint 
nearly  as  long  as  the  three  following  taken  together,  fourth  and  fifth 
of  nearly  equal  length,  third  only  a  little  longer  than  fourth.  Hind 
tarsi  one  and  a  third  times  as  long  as  their  tibiae,  wholly  black. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  78)  grayish;  costa  with  a  small  knotlike  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  just  before 


Digitized  by  VjOOQIC 


THE  DIPTEROUS  GENUS  DOUCHOPUS  IN  NORTH  AMERICA.     123 

its  middle;  hind  mai^in  of  wing  not  indented  at  tip  of  fifth  vein ;  wing 
of  somewhat  equal  width;  anal  angle  prominent  and  with  indications 
of  a  flattened  lobe  at  tip  of  sixth  vein. 

Female. — ^Face  wide,  white,  a  little  tinged  with  yellow;  middle  and 
hind  femora  each  with  two,  sometimes  three  bristles  before  their  tips,' 
the  latter  without  cilia  below,  tarsi  about  as  in  the  male;  middle 
tibiae  with  one  bristle  below,  their  basitaisi  without  a  bristle  above; 
hind  mai^n  of  wing  rather  evenly  rounded,  a  little  indented  at  tip 
of  fifth  v^;  anal  angle  prominent,  but  without  any  indication  of  a 
lobe. 

Described  from  1  male  and  9  females  taken  at  Beverly,  Massa- 
chusetts, June  4,  1869  (Riley,  National  Museum);  1  male,  which  I 
took  at  Golden,  New  York,  May  31,  1914;  1  male  taken  at  Sherbom, 
Massachusetts,  May  30;  and  1  male  from  New  Brunswick,  taken 
June  21,  1914,  by  J.  D.  Tothill. 

Type.— Male,  Cat.  No.  23017,  U.S.N.M.,  from  Beverly,  Massa- 
chusetts. 

No.  79.  DOU(»OPUS  COMATUS  Loew. 

Doliehopus  comattu  Lobw,  Neue  Beitr.,  vol.  8,  1861,  p.  23;  Mon.  N.  Amer. 
Diptera,  pt.  2,  1864,  p.  69.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893, 
p.  ^4,  pi.  2,  fig.  25.— Melandbr  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  148. 

Male. — ^Length  2.5-4.2  mm.;  of  wing  2.5-4  mm.  Face  rather 
narrow,  silver  white.  Front  green,  dulled  with  white  pollen,  especially 
along  the  orbits.  Antennae  wholly  black;  third  joint  one  and  a 
half  times  as  long  as  wide,  oval,  roimded  at  tip.  Lateral  and  inferior 
orbital  cilia  white,  the  lower  ones  flattened,  about  eight  of  the  upper 
cilia  on  each  side  black.    Proboscis  and  palpi  blackish. 

Thorax  green  with  green  rejections,  which  usually  form  a  median 
vitta  on  the  dorsum  with  a  shining  green  or  blue  line  on  each  side  of  it ; 
dorsimi  a  little  dulled  with  almost  invisible  brownish  pollen;  pleurae 
dulled  with  white  pollen.  Abdomen  green  with  narrow  black  inci- 
sures and  coppery  reflections;  the  white  pollen  on  its  sides  extending 
upon  the  dorsum.  Hypopygium  black;  its  lamellae  rather  small, 
oval,  a  httle  longer  than  wide,  white,  with  a  narrow  brown  border 
on  apical  margin,  fringed  with  delicate  pale  hairs,  a  few  of  those  at 
apex  brown. 

Fore  coxae  yellow  with  a  small  jblackish  spot  at  base  on  outer  side, 
anterior  surface  covered  with  silvery  pollen  and  with  little  black 
hairs  on  inner  edge.  Middle  and  hind  coxae  black  with  yellow  tips. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  without  ciUa  below,  but  with  a  row  of 
delicate  little  yellow  hairs  on  lower  inner  edge,  and  with  a  more  or  less 
conspicuous  black  spot  at  tip  on  upper  edge.  Posterior  tibiae  not 
thickened,  black  at  tip  for  nearly  one  sixth  their  length.    Middle 
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tibiae  (fig.  79)  with  a  row  of  four  long  bristles  on  upper  surface  the 
longest  of  which  is  nearly  three-fourths  as  long  as  the  tibiae.  Fore 
tarsi  about  one  and  a  half  times  as  long  as  their  tibiae;  first  joint 
pale  yellow,  brown  at  extreme  tip,  slightly  longer  than  the  remaining 
four  joints  taken  together,  last  four  joints  deep  black,  a  Httle  com- 
pressed, second  and  third  of  nearly  equal  length,  fourth  about  as 
wide  as  long,  fifth  about  as  long  as  fourth  but  not  as  wide.  Middle 
tarsi  nearly  one  and  three-fourths  as  long  as  their  tibiae,  black  from 
the  tip  of  the  first  joint,  which  has  a  row  of  eight  or  ten  long,  slender 
bristles  on  upper  posterior  edge,  these  are  of  decreasing  length,  the 
first  being  about  half  as  long  as  the  joint.  Hind  tarsi  wholly  black. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  79a)  grayish;  costa  not  enlarged  at  tip  of  first  vein; 
last  section  of  fourth  vein  a  Uttle  bent  near  its  middle;  hind  margin 
of  wing  scarcely  indented  at  tip  of  fifth  vein;  nearly  evenly  rounded, 
the  anal  angle  being  roimded  off. 

Female. — Face  wide,  white;  third  antennal  joint  small,  not  longer 
than  wide;  front  without  white  pollen;  lower  orbital  cilia  not  at  all 
flattened,  not  as  white  as  in  the  male;  palpi  yellow;  Fore  coxae 
with  the  httle  black  hairs  extending  over  most  of  their  anterior 
surface;  middle  tibiae  with  the  bristles  normal,  their  basitarsi 
without  any  bristle  above;  middle  and  hind  tarsi  one  and  a  fourth 
times  as  long  as  their  tibiae,  blackened  from  the  tip  of  the  first  joint, 
the  former  with  the  basitarsi  about  as  long  as  the  remaining  four 
joints  taken  together,  fifth  joint  sHghtly  longer  than  fourth;  bend 
in  the  last  section  of  fourth  vein  sUghtly  nearer  the  cross-vein  than 
in  the  male. 

Redescribed  from  numerous  males  and  females  from  the  following 
localities:  Montgomery  County,  Pennsylvania,  May  20  to  July  24; 
Washington,  District  of  Columbia,  May  5 ;  New  Bedford  and  Woods 
Hole,  Massachusetts;  Lafayette,  Indiana,  May  4  to  October  1; 
Michigan  City,  Indiana,  August  18;  Shelby,  Indiana,  May  24; 
Opelousas,  Louisiana,  March;  New  Jersey,  several  places,  May  to 
July;  Western  New  York,  May  26  to  November  12;  Cranmoor, 
Wisconsin,  June  21;  Fort  Erie,  Ontario,  May  30;  Black  Creek, 
Ontario,  July  24;  Toronto,  Ontario,  July  and  August;  Kearney, 
Ontario,  July  26.    College  Stat]on,-Texas,  March  16,  1908. 

Type  localities, — Pennsylvania,  Maryland,  District  of  Columbia. 
Aldrich  reports  it  from  Pennsylvania  and  New  Jersey.  Melander 
and  Brues  from  Massachusetts,  Illinois,  and  Wisconsin. 

Type. — ^Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 
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No.  80.  J>OU<mOFVB  VIRGA  Coqvillett. 

Dolidiopus  virga  Coquillbtt,  Canadian  EntomologiBt,  vol.  42, 1910,  p.  41. 

Male, — Length  4.5  mm. ;  of  wing  the  same.  Face  rather  wide,  sil- 
very white.  Front  dark  shining  green.  Antennae  black;  first  joint 
very  slightly  yellowish  on  lower  apical  comer;  third  joint  rather 
large,  twice  as  long  as  wide,  somewhat  oval  in  outline,  but  obtusely 
pointed  at  tip.  Lateral  and  inferfor  orbital  cilia  whitish,  about  six 
of  the  upper  cilia  black. 

Thorax  green,  dorsum  dulled  with  brown  pollen  and  pleurae  with 
white.  Abdomen  green  with  slight  bronze  reflections  and  black  in- 
cisures; white  pollen  on  its  sides  abundant  and  extending  upon  the 
dorsum.  Hypopygium  black;  its  lamellae  of  moderate  size,  some- 
what triangular  in  outline,  apical  margin  straight  and  with  an  acute 
point  at  lower  comer,  whitish  with  a  narrow  black  border  on  the 
oblique  apical  mai^gin,  which  is  fringed  with  rather  long  black  hsirs 
but  not  jagged. 

Fore  coxae  yellow  with  a  black  spot  on  outer  side  at  base,  anterior 
surface  covered  with  silvery  pollen  and  little  black  hairs.  Middle 
and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
with  a  blackish  spot  at  tip  on  upper  surface,  nearly  bare  below. 
Middle  tibiae  without  a  bristle  below;  posterior  tibiae  black  at  tip 
for  ono-fif  th  their  length.  Fore  tarsi  (fig.  80a)  about  as  long  as  their 
tioiae,  black  from  the  middle  of  the  third  joint;  first  two  joints  com- 
pressed, very  thin  but  not  widened,  firsN)  as  long  as  the  remaining 
four  taken  together;  last  three  joints  compressed,  of  nearly  equal 
length,  third  slightly  widened  at  tip,  fourth  and  fifth  more  (verti- 
caUy)  widened  and  fringed  on  either  edge  with  little  black  hairs  so 
as  to  form  an  oval  tip  to  the  tarsi.  Middle  tarsi  a  little  longer  than 
their  tibiae,  olack  from  the  tip  of  the  first  joint.  Hind  tarsi  whoUy 
black.     Calpyters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  80)  grayish,  usually  slightly  darker  in  front  of  the 
third  vein;  costa  not  enlarged  at  tip  of  first  vein;  last  section  of 
'ourth  vein  only  a  little  bent  near  its  middle;  tips  of  third  and  fourth 
veins  widely  separated;  hind  margin  of  wing  only  slightly  indented 
at  tip  of  fifth  vein,  evenly  rounded;  anal  angle  rather  prominent 
but  rounded 

Female. — ^Face  wide;  third  antennal  joint  smaUer  than  in  the  male, 
about  one  and  a  half  times  as  long  as  wide;  the  black  spot  at  tip  of 
hind  femora  not  as  conspicuous;  fore  tarsi  plain,  a  little  longer  than 
their  tibiae,  infuscated  from  the  tip  of  the  first  joint.  Middle  tibiae 
with  one  bristle  below,  their  basitarsi  without  a  bristle  above. 

Redescribed  from  the  type  and  1  other  male  and  1  female  in  the 
National  Museum  collection,  all  taken  at  Manahawkin,  New  Jersey, 
187329—21 ^9 
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Sept.  5,  1909,  by  H.  S.  Harbeck;  1  male  taken  at  Eastport,  Maine, 
June  30;  6  males  and  3  'females  from  Woods  Hole,  Massachusetts; 
and  2  males  and  2  females  from  New  Bedford,  Massachusetts,  May 
20,  1896  (Hough). 

Type,— Male,  Cat.  No.  12765,  U.S.N.M. 

No.  81.  DOUCHOPUS^BABYCNEMUS  CoqniUett. 

Dolichojms  barycnemua  Coquillett,  Harriman  Alaska  Exped.,  Infiects,  vol.  9» 
p.  28,  1904;  Proc.  Wash.  Acad.  Sd.,  vol.  20, 1904,  p.  423. 

Male. — ^Length  5.2  mm.;  of  wing  5  nun.  Face  wide  for  a  male, 
yellowish  white,  purer  white  below.  Front  green,  not  very  shining. 
Antennae  black;  first  joint  yellowish  on  lower  edge;  third  joint  only 
a  little  longer  than  wide,  oval,  rather  rounded  at  tip.  Ijower  orbital 
cilia  yellowish;  the  black  cUia  descend  nearly  to  the  middle  of  the 
eye  height. 

Thorax  green  with  very  slight  bronze  reflections  and  abundant 
gray  pollen  on  the  anterior  portions  of  the  dorsum;  pleurae  dulled 
with  gray  pollen,  more  blackish  than  the  dorsum.  Abdomen  green 
with  very  slight  bronze  reflections  and  narrow  black  incisures;  the 
white  pollen  on  its  sides  abundant.  H3rpopygium  black;  its  lamellae 
moderately  large,  somewhat  oval  in  outline,  whitish  with  a  narrow 
black  border  above  and  wider  black  border  at  apex,  jagged  and 
bristly  on  apical  margin,  fringed  with  black  hairs  above. 

Fore  coxae  yellow  with  a  small  black  spot  at  base  on  outer  side, 
their  anterior  surface  clothed  with  minute  hairs,  which  are  yellow 
on  outer  half  and  black  on  inner  portion;  middle  and  hind  coxae 
black  with  yellow  tips.  Femora  yellow;  middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  black  at  tip  and  ciliated 
below  on  their  apical  half,  with  scattering  black  hairs,  the  longest 
of  which  are  nearly  as  long  as  the  width  of  the  femora,  those  near 
the  tip  very  short;  these  hairs  have  a  brownish  or  yellowish  color 
in  certain  lights,  and  there  are  a  few  very  delicate  white  hairs  on  the 
lower  edge  near  the  base.  Fore  and  middle  tibiae  yellow,  slightly 
darker  toward  their  tips.  Posterior  tibiae  black  with  the  knees 
yellow,  thickened,  the  glabrous  stripe  on  upper  surface  between 
t4?e  rows  of  large  bristles  distinct.  Fore  tarsi  one  and  a  fourth 
times  as  long  as  their  tibiae;  first  three  joints  yellowish  with  brown 
tips,  first  about  one  and  a  half  times  as  long  as  second;  fourth  joint 
a  little  longer  than  the  fifth,  black,  slightly  compressed,  fifth  a  little 
more  compressed,  oval,  about  twice  as  long  as  wide,  still  not  con- 
spicuously enlarged,  black;  pul villi  white.  Middle  tarsi  a  little 
longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint.  Hind 
tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former  with 
strong  black  cilia. 
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Wings  grayish,  strongly  tinged  with  brown  in  front  of  third  vein 
and  narrowly  so  along  the  veins;  costa  with  a  small  elongated  en- 
largment  at  tip  of  first  vein;  last  section  of  fourth  vein  moderately 
bent  near  its  middle;  tip  of  third  and  fourth  veins  rather  far  apart; 
hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle 
rather  prominent. 

Redescribed  from  the  single  type  specimen  in  the  United  States 
National  Museum,  which  was  taken  on  Popoff  Island,  Alaska,  July 
11,  1899,  byT.  Kincaid. 

Typ€.— Male,  Cat.  No.  5235,  U.S.N.M. 

No.  82.  DOUCHOPUS  PAC^YONEMUS  Loew. 

Dolichopits  pachycnemus  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  13;  Mon.  N.  Amei. 
Dipt.,  pt.  2,  1864,  p.  35.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  9, 
pi.  1,  fig.  12.  -Melander  and  Brdes,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

JUale. — ^Length  5.5-5.75  mm.;  of  wing  4.5  mm.  Face  wide  for  a 
male,  dark  ochre  yellow,  dulled  with  pollen.  Front  usually  blue  or 
violet  edged  witn  green,  sometimes  mostly  green,  shining.  Antennae 
(fig.  82)  black;  fl|«t  joint  sometimes  a  little  yellowish  below;  third 
joint  ai>out  as  long  as  wide,  somewhat  oval  in  outline,  rather  rounded 
at  apex.     Orbital  cilia  whoDy  black. 

Thorax  dark  shining  green,  with  a  rather  broad  bronze  vitta  in 
the  center  of  the  dorsum;  pleiu*ae  dulled  with  grayish  pollen.  Ab- 
domen dark  shining  green  with  black  incisures  and  spots  of  white 
poUen  on  the  sides  of  the  segments.  Hypopygiiun  black;  its  lamellae 
(fig.  82a)  rather  large,  somewhat  orbicular  in  outline,  still  with  the 
outer  corner  nearly  a  right  angle,  whitish  with  wide  black  border  at 
apex  and  narrow  border  above  and  on  apical  half  of  lower  edge, 
ja^ed  and  bristly  on  apical  margin,  fringed  above  with  rather  long 
black  hair. 

CJoxae  black  with  their  tips  narrowly  yellow;  anterior  pair  covered 
with  black  hairs  on  the  front  surface.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
with  rather  long  hair  above  near  the  base  and  long  black  cilia  on 
apical  half  of  lower  inner  edge,  the  longest  hairs  being  fully  as  long  as 
the  width  of  the  femora.  All  tibiae  with  rather  niunerous  and  strong 
bristles;  posterior  pair  (fig.  826)  with  their  apical  half  or  more  black, 
much  thickened,  and  with  a  groove  on  upper  surface  which  reaches 
from  the  tip  to  basal  two-fifths,  it  is  forked  near  the  middle  of  the  tibiae 
and  yeUowish  in  color.  Fore  tarsi  (fig.  82c)  a  little  longer  than  their 
tibiae,  first  three  joints  yellow,  usually  with  their  tips  brown,  third  a 
little  compressed  and  widened  at  apex;  fourth  and  fifth  joints  black, 
compressed  and  fringed  above  with  little  black  hairs,  fourth  about  as 
wide  at  apex  as  it  is  long,  fifth  nearly  round  in  outline,  last  three 
joints  of  nearly  equal  length.    Middle  tarsi  scarcely  as  long  as  their 
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tibiae,  black  from  the  tip  of  the  first  joint,  which  has  a  large  bristle 
near  apical  third  above,  and  several  bristles  on  the  side.  Hind  tarsi 
wholly  black.  Calypters  and  halteres  yellow,  the  former  with  long 
black  cilia. 

Wings  uniformly  tinged  with  dark  gray;  costa  not  enlarged  at  tip 
of  first  vein;  last  section  of  fourth  vein  a  little  bent  just  before  its 
middle;  hind  margin  of  wing  only  a  little  indented  at  tip  of  fifth  vein; 
anal  angle  of  wing  rather  prominent  but  roimded. 

Female. — ^Face  wide,  grayish  white;  fore  tarsi  plain,  blackish  from 
the  tip  of  the  first  joint;  hind  femora  without  cilia;  hind  tibiae  of 
normal  size,  with  apical  fifth  or  a  little  more  black,  this  black  not 
sharply  defined;  middle  tibiae  with  a  pair  of  bristles  at  apical  third 
and  two  others  preceding  them  on  the  lower  surface. 

Redescribed  from  12  males  and  4  females;  J.  M.  Aldrich  took  1 
male  at  Erwin,  South  Dakota,  June,  1908,  and  3  pairs  at  Brookings, 
South  Dakota,  June  12,  1891.  I  took  8  males  at  Chatham,  Ontario, 
June  17,  1915,  and  1  male  at  East  Aurora,  New  York,  June  2,  1918. 

Type  localities. — ^Middle  States;  Illinois.  Aldrich  reports  it  from 
South  Dakota,  and  Melander  and  Brues  from  Massachusetts.  I  have 
seen  a  female  from  Outremont,  Quebec,  June  20. 

Type. — ^Museimi  of  Comparative  Zoology,  Cambridge,  Massachu- 
setts. 

No.  88.  DOUCHOPUS  UNGULATU8  ] 


Mu8ca  unguhta  Linnaeus,  Fauna  Suecica,  ed.  2,  1761,  No.  1858. 
Nemotelus  aeneus  De  Geer,  Mem.  Hist.  Nat.  Ins.,  ed.  Croetze,  1782,  p.  78. 
Dolkhopus  aeneus  Van  der  Wulp,  Tidsch.  v.  Ent.,  vol.  22,  1869,  p.  80. 
Dolichopiu  ungulatus  Lundbbck,  Dipt.  Danica,  vol.  4,  1912,  p.  146. 

Male. — Length  6  mm.;  of  wing  5  mm.  Face  rather  narrow, 
grayish,  scarcely  silvery.  Front  shining  green.  Antennae  wholly 
black;  third  joint  about  as  long  as  wide,  somewhat  pointed  at  tip: 
Orbital  cilia  wholly  black. 

Thorax  green  with  a  little  white  pollen  on  the  anterior  part  of  the 
dorsmn;  pleurae  dulled  with  white  pollen;  scutellum  with  a  fringe  of 
little  pale  hairs  on  the  lower  edge  of  the  hind  maigin.  Abdomen 
green  with  coppery  reflections  toward  the  tip  and  narrow  black 
incisures,  and  with  conspicuous  spots  of  white  pollen  on  the  sides  of 
the  segments.  Hypopygium  black,  rather  long;  its  lameUae 
(fig.  83a)  large,  somewhat  ovUl  in  outline  but  nearly  straight  below, 
whitish  with  broad  black  border  on  apical  margin  and  narrowly  black 
along  the  upper  edge,  jagged  and  bristled  at  lower  apical  comer, 
otherwise  fringed  with  delicate  Uttle  brown  hairs. 

Fore  coxae  black  at  base,  apical  half  or  more  yeUow,  their  anterior 
surface  covered  with  conspicuous  black  hairs;  middle  and  hind  coxae 
black  with  extreme  tips  yellow.  Femora  and  tibiae  yellow.  All 
femora  with  long  black  cilia  on  apic&l  half  below,  the  longest  hairs 
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on  fore  femora  as  long  as  the  width  of  the  femora,  those  on  middle 
and  hind  pairs  longer  than  their  width.  Middle  and  hind  femora 
each  with  a  longitudinal  row  of  from  three  to  five  long  bristles  near 
the  tip,  the  latter  also  with  a  row  of  long  hairs  above  near  the  base. 
Tibiae  with  long  stout  bristles;  posterior  pair  black  at  tip  for  nearly 
one-fourth  their  length;  they  have  a  glabrous  stripe  on  inner  surface 
of  basal  half.  Fore  and  middle  tarsi  a  little  longer  than  their  tibiae, 
the  former  yellowish  becoming  brown  toward  their  tips,  the  latter 
black  from  tie  tip  of  the  first  joint.  Hind  tarsi  wholly  black.  Calyp- 
ters  and  halteres  y^low,  the  former  with  long  black  cilia. 

Wings  (fig.  83)  grayish;  costa  with  an  elongated  enlargemeAt  at 
tip  of  first  vein;  last  section  of  fourth  vein  bent  at  its  middle;  hind 
margin  of  wing  indented  at  tip  of  fifth  vein,  and  with  just  a  sugges- 
tion of  a  lobe  at  tip  of  sixth  vein  caused  by  the  anal  angle  narrowing 
toward  the  root  of  the  wing. 

Female. — Face  broad,  its  pollen  more  silvery  white,  the  cilia  on 
the  lower  edge  of  the  femora  represented  by  short  bl%ck  hairs;  middle 
tibiae  with  one  or  two  bristles  below  and  a  row  of  five  on  the  lower 
front  edge;  hind  margin  of  wing  more  evenly  roxmded,  the  anal  angle 
not  being  cut  off  obliquely  as  in  the  male.  Middle  basitarsi  with  a 
lai^e  bristle  above. 

Redescribed  from  2  males  and  2  females  from  Europe  (Aldrich). 
Van  der  Wulp  reports  it  from  Wisconsin. 

No.  84.  DOiaCHOPUS  BARBIPES,  new  species. 

Male, — ^Length  4-4.3  mm.;  of  wing  3.5  mm.  Face  rather  wide, 
long,  silvery  white.  Palpi  imusuaUy  long,  white,  reaching  beyond 
the  brown  proboscis.  Front  shining  green.  Antennae  wholly 
black;  first  joint  long,  not  widened  at  tip;  as  long  as  second  and  third 
taken  together;  third  joint  longer  than  wide,  somewhat  oval  in  out- 
line. Orbital  cUia  wholly  black.  Proboscis  black,  palpi  large,  oval, 
snow-white. 

Thorax  shining  green  with  bronze  reflections,  which  color  some- 
times forms  two  hnes,  one  each  side  of  the  acrostichal  bristles,  and 
with  a  very  httle  white  pollen  on  the  front  dorsum;  pleurae  usually 
with  blue  reflection,  a  little  dulled  with  gray  poUen.  Abdomen 
green  with  coppery  reflections,  the  apical  segments  mostly  coppery; 
there  are  usually  some  blue  reflections  on  the  sides  near  the  base. 
Hypopygiiun  black;  its  lamellae  large,  somewhat  oval,  whitish, 
with  a  narrow  black  border  on  apical  margin,  which  is  jagged  and 
bristly,  fringed  with  deUcate  hairs  on  upper  and  lower  edges. 

Fore  coxae  wholly  yellow,  their  anterior  surface  covered  with 
silvery  pollen,  bare,  except  for  the  usual  bristles  at  tip.  Middle  and 
hind  coxae  black  with  yellow  tips.     Femora  and  tibiae  yellow. 
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Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
nearly  bare  below.  Anterior  tibiae  (fig.  84)  fringed  for  their  entire 
length  on  upper  edge  with  very  long  black  hairs  which  are  as  long 
as  the  basitarsi;  outside  of  these  hairs  is  a  bare  stripe  the  whole  length 
of  the  tibiae;  below  at  basal  third  there  is  a  delicate  black  bristle. 
Middle  tibiae  with  a  row  of  about  nine  bristles  on  the  lower  edge  of 
the  apical  half;  posterior  pair  narrowly  black  at  tip,  not  thickened. 
Fore  and  middle  tarsi  yellowish  brown  at  base,  becoming  black 
from  the  tip  of  the  first  joint,  one  and  a  fourth  times  as  long  as  their 
tibiae,  the  former  with  fourth  and  fifth  joints  of -equal  length.  Hind 
tarsi  wholly  black,  their  basitarsi  with  one  large  bristle  above. 
Calypters  and  halteres  yellow,  the  former  with  pale  cilia. 

Wings  grayish,  slighUy  tinged  with  brown  in  front  and  along  the 
cross  vein;  costa,,  scarcely  enlarged  at  tip  of  first  vein;  last  section 
of  fourth  vein  considerably  bent  at  middle;  hind  margin  of  wing  a 
Uttle  indented  at  tip  of  fifth  vein;  anal  angle  roimded  so  as  to  make 
the  wing  narrow  at  base. 

Female. — Face  nearly  as  wide  as  the  front,  silvery  white;  antennae 
only  a  Uttle  shorter  than  those  of  the  male;  fore  coxae  with  little 
black  hairs  on  their  anterior  surface;  tibiae  with  their  bristles  and 
hairs  normal,  middle  pair  with  two  or  three  bristles  below,  their  basi- 
tarsi without  a  bristle  above;  hind  basitarsi  with  one  bristle  above; 
the  ciUa  of  the  calypters  appear  black  in  some  lights  and  yellowish 
or  whitish  in  others.  I  do  not  see  this  change  of  color  in  any  of  the 
males  before  me.  These  cilia  are  rather  short  and  not  very  abundant 
in  either  sex. 

Described  from  7  males  and  3  females  taken  by  J.  M.  Aldrich,  at 
Wells,  Nevada,  July  12,  1911. 

The  name  for  this  species  was  proposed  by  Prof.  J.  M.  Aldrich 
and  is  very  appropriate,  the  long  hairs  on  the  fore  tibiae  and  the 
bristles  on  the  lower  surface  on  middle  tibiae  being  quite  remarkable. 

Type.—Msle,  Cat.  No.  23018,  U.S.N.M. 

No.  85.  DOUCHOPUS  BBEVIPENNIS  Mdgen. 

DolichopvL8  brevipennis  Meigen,  Syst.  Beschr.,  vol.  4,  1824,  p.  89. — ^Loew,  Mon. 
N.  Amer.  Dipt.,  pt.  2,  1864,  p.  37. — ^Aldrich,  Kansas  Univ.  Quart.,  vol.  2, 
1893,  p.  10,  pi.  1,  fig.  6.— LuNDBECK,  Diptera  Danica,  pt.  4,  1916,  p.  144, 
fig.  45. 

Male. — Length  5.5  nmi.;  of  wing  4.5  mm.  Face  rather  wide, 
ocher  yellow,  paler  below.  Front  dark  shining  green.  Antennae 
black;  third  joint  shghtly  longer  than  wide,  somewhat  oval  in  out- 
line, only  a  little  pointed  at  tip.     Orbital  cilia  wholly  black. 

Thorax  dark  green,  with  a  more  or  less  distinct  median  bronze 
vitta  on  the  dorsum;  pleurae  a  little  dulled  with  gray  pollen.  Abdo- 
men dark  green  with  bronze  reflections,  which  are  more  distinct  on 
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the  hind  margms  of  the  segments.  Hypopygium  hlack;  its  lamellae 
rather  large,  somewhat  oval  in  outline,  yellowish  with  rather  broad 
black  border,  jagged  and  bristly  at  apex;  these  bristles  extend  well 
toward* the  base  on  upper  edge. 

Fore  coxae  yellow  with  a  black  or  greenish  spot  at  base  on  outer 
side,  anterior  surface  with  black  hairs.  Middle  and  hind  coxae 
black  with  their  extreme  tips  yellow.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
ciliated  below  with  long  yellow  hairs,  the  longest  of  which  are  nearly 
twice  as  long  as  the  width  of  the  femora.  Posterior  tibiae  only  a  httle 
thickened  and  with  apical  third  black.  Fore  tarsi  (fig..  85a)  about 
one  and  a  half  times  as  long  as  their  tibiae;  the  first  three  joints 
slender,  yellow,  fourth  black,  a  little  compressed,  widened  at  tip, 
being  nearly  as  wide  at  tip  as  it  is  long,  fifth  black,  much  compressed 
and  widened,  oval,  about  as  long  as  third  and  two-thirds  as  wide  as 
long.  Middle  tarsi  a  Uttle  longer  than  their  tibiae,  black  from  the 
tip  of  the  first  joint,  the  first  joint  sometimes  blackened  almost  to 
the  base.  Hind  tarsi  wholly  black.  Calypters  and  halteres  yellow; 
the  former  with  black  ciha. 

Wings  (fig.  85)  dark  grayish;  costa  with  an  elongated  enlargement 
at  tip  of  first  vein,  which  is  as  long  as  the  cross  vein;  last  section  of 
fourth  vein  bent  just  before  its  middle;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein;  anal  angle  rather  prominent. 

Female. — Face  wide,  gray;  third  antennal  joint  scarcely  as  long  as 
wide;  fore  tarsi  plain,  a  little  longer  than  their  tibiae,  infuscated  from 
the  tip  of  the  first  joint,  which  is  a  Uttle  shorter  than  the  remaining 
four  taken  together,  third  a  very  little  shorter  than  the  second,  fifth 
longer  than  the  fouiih;  hind  femora  without  cilia  below;  hind  tibiae 
blackened  at  tip  for  one-fourth  their  length;  middle  basitarsi  with  a 
large  bristle  above;  costa  without  an  enlargement  at  tip  of  fifth  vein, 
still  it  is  a  little  thickened  at  that  point,  tapering  to  its  tip. 

Redescribed  from  3  males  from  Sweden  (Aldrich).  Mr.  Kennicott 
took  specimens  at  Fort  Resolution,  Hudson  Bay  Territory,  which 
Doctor  Loew  compared  with  European  specimens  and  considered 
the  determination  correct.  The  description  of  the  female  is  from 
this  material,  the  males  seem  to  have  been  destroyed. 

No.  86.  DOLICHOPUS  DASYOPS  MaUoeh. 

Dolichopus  dasyops  Malloch,  Report  Canadian  Arctic  Expedition,  vol.  3,  pt.  G, 
1919,  p.  49. 

The  following  is  the  original  description  by  Mr.  Malloch: 

Male. — Blue-black,  with  a  distinct  cupreous  tinge.  Antennae  and  arista  black;* 
faceblack,  with  dense  yellowish  brown  pile;  palpi  yellow;  proboscis  black;  postocular 
cilia  entirely  black;  hairs  on  eyes  yellow.  Dorsum  of  thorax  with  coppery  tinge; 
fringes  of  squamae  black.    Hypopygium  black,  lamellae  white,  blackened  on  apical 
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maigins  and  with  black  hairs.  Legs  yellow,  fore  coxae  slightly  infuscated  at  bases, 
mid  and  hind  pairs  black;  apices  of  hind  tibiae,  apices  of  basal  three,  and  all  of  apical- 
two,  joints  of  fore  tarsi,  all  but  base  of  mid  tarsi,  and  entire  hind  tarsi  fuscous.  Wings 
clear,  veins  dark  brown.    Halteres  yellow. 

Eyes  hairy;  antennae  not  elongated,  third  joint  pointed,  shorter  than  high  (pi.  8,  fig. 
8);  arista  wil^  second  joint  much  elongated,  third  densely  pubescent;  face  parallel- 
sided,  about  one-sixth  the  head-width  at  its  middle,  not  descending  to  lowest  level  of 
eyes.  Scutellum  with  two  strong  bristles  and  two  weak  hairs.  Hypopygial  lamella 
(fig.  86)  as  in  pi.  vii,  fig.  9.  Fore  coxae  with  short  black  hairs,  and  a  few  bristles  nea' 
apex;  fore  tibia  with  three  to  four  antero-dorsal,  two  postero-dorsal,  and  three  to 
four  posterior  bristles;  fourth  joint  of  fore  tarsi  dilated  from  base  to  apex,  fifth  very 
much  broadened,  its  width  about  equal  to  its  length;  mid  tibia  with  one  ventral,  two 
to  three  antero-ventral,  four  to  five  antero-doisal,  and  five  to  six  posterior  bristles; 
mid  tarsi  simple,  with  a  few  short  bristles  on  apical  half  of  basal  joint,  one  of  which 
on  dorsal  sur&ce  is  conspicuous;  hind  femora  with  inconspicuous  black  hairs  on 
apical  portion  of  postero-ventral  surface;  hind  tibiae  with  short  regular  hairs  on  basal 
two-thirds  of  antero-ventral  surface  and  one  long  bristle  beyond  these,  antero-and  pos- 
ero-dorsal  surfaces  each  with  about  eight  long  bristles;  postero-dorsal  surface  with  a 
slit  at  apex  which  runs  forward  on  to  dorsum;  posterior  surface  densely  black  setulose 
on  apical  half;  basal  joint  of  hind  tarsi  with  about  eight  bristles  in  two  irr^;ular  series. 
Curve  of  fourth  vein  distinct  but  not  abrupt;  apices  of  third  and  fourth  veins  sub- 
parallel;  costa  not  noticeably  swollen  at  apex  of  first  vein. 

Length,  5.25  mm. 

Type  locality:  Bernard  Harbour,  Dolphin  and  Union  Strait,  Northwest  Territories, 
July  10, 1916  (F.  Johansen). 

This  s];)ecie8  is  most  closely  allied  to  brevipennia  Meigen,  but  differs  in  having  the 
hind  femora  without  long  -pale  hairs  on  ventral  surface. 

This  is  a  copy  of  the  original  description  by  J.  R.  Malloch.  I  have 
not  seen  the  species. 

Type. — ^In  the  Canadian  National  C!ollection,  Ottawa. 

No.  87.  DOUCHOPUS  ORNATTPENNIS,  new  species. 

Male. — Length,  4.5  nun.;  of  wing  the  same.  Face  wide,  yellowish 
gray.  Front  blue-green,  shining.  Antennae  black;  lower  edge  of 
first  j  oint  narrowly  yellowish ;  third  joint  about  as  long  as  wide,  conical 
in  outline,  still  a  little  rounded  at  tip.    Orbital  cilia  wholly  black. 

Thorax  green  with,  coppery  reflections;  front  of  the  dorsum  dulled' 
with  gray  pollen,  pleurae  with  white  poDen.  Abdomen  green  with 
coppery  reflections;  the  white  pollen  on  its  sides  abimdant  and 
extending  upon  the  dorsum.  Hypopygiiun  black;  its  lamellae 
(fig.  87a)  of  moderate  size,  somewhat  oval,  a  little  longer  than  wide, 
pale  brownish  with  a  narrow  black  border  on  upper,  apical,  and  lower 
edges,  jagged  and  bristly  on  apical  margin,  fringed  with  black  hairs 
above. 

Fore  coxae  yeUow  with  a  conspicuous  black  spot  at  base  on  outer 
side,  their  anterior  surface  covered  with  black  hairs.  Middle  and  hind 
coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  without 
cilia  below,  the  little  black  hairs  on  their  sides  descending  to  the  lower 
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edge.  Posterior  tibiae  slightly  thickened,  narrowly  black  at  tip,  and 
with  a  brown  spot  on  inner  side  at  basal  third.  Fore  tarsi  plain,  a 
little  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  is  brownish  yellow  and  as  long  as  the  three  succeeding  joints 
taken  together;  fourth  and  fifth  of  nearly  equal  length.  Middle  tarsi 
a  little  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  has  a  large  bristle  above.  Hind  tarsi  wholly  black.  Middle 
tibiae  with  a  pair  of  bristles  below  at  apical  third  and  one  at  basal 
third.    Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  87)  dark  grayish,  with  a  large,  brown  spot,  reaching 
from  opposite  the  cross-vein  to  the  tip  of  the  third  vein  and  from  the 
costa  to  just  back  of  the  third  vein,  the  other  veins  also  bordered 
with  brown;  costa  with  a  small  enlargement  at  tip  of  first  vein;  last 
section  of  fourth  vein  a  little  bent  before  its  middle;  third  vein  beAt 
backward  at  tip,  but  nearly  parallel  with  fourth;  hind  margin  of 
wing  indented  at  tip  of  fifth  vein;  anal  angle  rather  prominent  but 
roimded. 

Described  from  2  males  from  Massachusetts,  1  taken  at  Sharon, 
August  9;  1  at  Bridgewater,  July  11. 

Type, — ^In  the  Boston  Museum  of  Natural  History. 

No.  88.  DOUCHOPUS  DOBYCEBUS  Loew. 

DoHchopus  dorycerus  Loew,  Centuries,  vol.  1;  1864,  p.  85;  Mon.  N.  Amer.  Dipt., 
pt.  2, 1864,  p.  326. 

Male. — ^Length  5.5  mm.;  of  wing  6.2  mm.  Face  wide  (Loew  says 
that  it  is  more  *'ochre-brbwn  than  ochre-yellow;''  my  specimen  is 
greasy).  Front  violet,  edged  with  green.  Antennae  (fig.  88a)  with 
the  first  joint  and  more  or  less  of  the  second  yellow,  short  but  normal ; 
third  black,  second  and  third  taken  together  somewhat  orbicular  in 
outline;  arista  black,  slender,  tapering,  tipped  with  a  somewhat 
elliptical,  almost  fusiform  lamella.    Orbital  ciUa  wholly  black. 

Thorax  and  abdomen  green  with  coppery  reflections.  Hypopy- 
gium  black;  its  lamellae  of  moderate  size,  somewhat  oval  in  outline, 
longer  than  wide,  White  with  a  black  border,  which  is  wide  on  apical, 
narrow  on  upper  margin,  jagged  and  bristly  at  apex,  fringed  above 
with  black  hairs,  below  with  a  few  pale  ones. 

Fore  coxae  yellow  with  a  blackish  spot  at  base  on  outer  surface,  the 
anterior  side  with  rather  conspicuous  black  hairs;  mixed  with  these 
are  a  few  minute  yellow  ones.  Middle  and  hind  coxae  black,  the 
"former  with  extreme  tips  and  trochanters  yellow,  posterior  trochan- 
ters blackish.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle  (Loew  states  there  are  usually  two 
preapical  bristles  on  hind  femora),  the  latter  not  ciliated  below. 
Posterior  tibiae  scarcely  thickened;  on  their  inner  smface  near  basal 
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third  is  an  elongated,  brown,  slightly  swollen  spot;  extreme  tip 
slightly  blackened  on  inner  surface;  in  my  specimen  one  of  the  hind 
tibiae  has  an  additional  brownish  band  near  apical  third.  Fore  tarsi 
(fig.  886)  about  one  and  a  fourth  times  as  long  as  their  tibiae;  first 
joint  yellow  with  its  extreme  upper  edge  and  tip  black;  sightly 
enlarged  at  tip,  as  long  as  the  remaining  iSur  joints  taken  together; 
last  four  joints  deep  black,  of  nearly  equal  length,  compressed;  second 
joint  about  as  long  as  wide  at  apex;  third  and  fourth  joints  expanded 
on  upper  edge  into  thin  lobes  which  are  nearly  as  wide  as  the  length 
of  the  joints  and  twice  as  long,  fifth  joint  also  expanded  into  a  lobe, 
but  this  lobe  is  whitish  except  at  its  base  and  half  as  long  as  the  joint; 
pulvilli  small,  white.  Middle  and  hind  tarsi  longer  than  their  tibiae, 
black  from  the  tip  of  the  first  joint;  middle  basitarsi  with  a  bristle 
above  at  apical  fourth.  Calypters  and  hal teres  yellow,  the  former 
with  black  cilia. 

Wings  (fig.  88)  grayish,  slightly  tinged  with  yellowish  brown  on 
costal  edge;  costa  slightly  enlarged  at  tip  of  first  vein,  tapering  to 
their  tips;  third  vein  running  rather  close  to  the  second  to  a  point 
opposite  the  tip  of  second  where  it  bends  backward  in  a  curve,  so  as 
to  approach  the  costa  at  an  acute  angle  and  running  nearly  parallel 
with  it  for  a  short  distance;  last  section  of  fourth  vein  a  little  bent  at 
its  middle,  the  outer  portion  a  little  arcuate;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein,  but  with  a  deep  sinus  before  the 
tip  of  sixth  vein  and  another  beyond  it  so  as  to  leave  a  large  lobe  at 
tip  of  sixth  vein  and  the  anal  angle  rounded. 

Female. — Face  wide,  grayish  white;  third  antennal  joint  nearly 
orbicular,  scarcely  pointed,  slightly  longer  than  in  the  male;  middle 
tibiae  with  two  pair  of  bristles  below;  fore  tarsi  a  little  longer  than 
their  tibiae,  black  from  the  tip  of  the  first  joint,  which  is  as  long  as  the 
three  succeeding  joints  taken  together,  fourth  and  fifth  of  nearly 
equal  length;  third  vein  separated  from  second  as  usual,  only  a  little 
bent  backward  at  tip;  anal  angle  of  wing  prominent,  beyond  this  the 
hind  margin  is  sinuated  just  enough  to  suggest  the  lobe  so  prominent 
in  the  male. 

Redescribed  from  1  male  taken  at  Bretton  Woods,  New  Hampshire, 
June  30  and  1  female  labeled  White  Mountains,  New  Hampshire. 

Type  locality, — White  Mountains,  New  Hampshire,  July  2.  In 
^  1908  I  took  a  male  at  Lancaster,  New  York,  which  I  sent  to  C.  W, 
Johnson;  he  determined  it  as  this  species,  but  we  could  not  find  the 
specimen  in  his  collection  when  I  was  there  on  January  17,  1919.^ 
No  doubt  he  was  correct  in  the  determination;  it  is  the  only  time  it 
has  been  reported,  except  from  the  White  Mountains,  New  Hamp- 
shire. 
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No.  89.  DOUCHOPUS  SOCIUS  Lo«w. 

Dolichopus  socius  Loew,  Cent.,  vol.  2,  1862,  p.  60;  Mon.  N.  Amer.  Dipt.,  pt.  2, 
1864,  p.  40.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2, 1893,  p.  10. 

3Iale. — ^Length,  4.2  mm.;  of  wing,  the  same.  Face  rather  wide, 
silvery  white,  tinged  with  yellow  on  upper  part.  Front  shining 
green.  Antennae  black;  first  joint  broadly  yellow  below;  third  large, 
somewhat  oval  in  outline,  but  pointed  at  tip,  nearly  twice  as  long  as 
wide.  Lateral  and  inferior  orbital  cilia  whitish,  only  a  few  of  the 
upper  cilia  black. 

Thorax  green  with  bronze  reflections,  which  usually  form  more  or 
less  distinct  vittae  on  the  front  of  the  dorsum,  where  there  is  also  a 
little  white  pollen;  pleurae  dulled  with  white  pollen.  Abdomen 
green  with  black  incisures  and  bronze  reflections;  the  white  pollen 
on  the  sides  quite  distinct.  Hypopygium  black;  its  lamellae  rather 
small,  somewhat  oval  in  outline,  whitish,  bordered  with  black  on 
apical  margin,  and  more  narrowly  on  upper  edge,  jagged  and  bristly 
at  apex,  fringed  with  black  hairs  above. 

Fore  coxae  pale  yellow,  with  silvery  pollen  and  very  minute  pale 
hairs  on  anterior  surface.  Middle  and  hind  coxae  black  with  yellow 
tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with 
one  preapical  bristle,  the  latter  with  a  row  of  very  delicate  yellow 
hairs  on  lower  inner  edge,  these  hairs  are  nearly  one-fifth  as  long  as 
the  width  of  the  femora,  stiQ  scarcely  long  enough  to  call  ciUa,  the 
black  hairs  on  upper  edge  become  long  at  base,  the  longest  being 
about  three-fourths  as  long  as  width  of  femora.  Posterior  tibiae 
slightly  thickened,  their  tips  black  for  about  one-sixth  their  length; 
tlie  glabrous  stripe  on  upper  surface  quite  distinct,  although  broken 
up  by  the  irregular  placing  of  the  large  bristles  and  a  few  black  hairs, 
it  extends  upon  the  inner  side  of  *the  tibiae  at  basal  third.  Fore  tarsi 
about  one  and  a  half  times  as  long  as  their  tibiae,  yellow,  tip  of  first 
joint  and  the  whole  of  secqpd,  third,  and  fourth  joints,  except  their 
extreme  bases,  black,  fifth  dark  yellow;  the  joints  of  decreasing 
length,  first  about  as  long  as  the  two  following  taken  together.  Mid- 
dle tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip  of  the 
first  joint,  still  the  apical  half  of  fifth  a  little  yellowish,  usually  quite 
distinctly  so.  Hind  tarsi  wholly  black.  Calypters,  their  ciUa,  and 
the  halteres  pale  yellow. 

Wings  (fig.  89)  grayish;  costa  without  enlargement  at  tip  of  fifth 
vein;  last  section  of  fourth  vein  a  very  little  bent  just  before  its 
middle;  third  vein  bent  backward  at  tip;  hind  margin  of  wing  a 
little  indented  at  tip  of  fifth  vein;  anal  angle  nearly  obsolete,  the 
wing  being  narrowed  at  base. 

Female. — Face  wide,  silvery  white;  third  antennal  joint  smaller 
than  in  the  male;  fore  coxae  with  minute  black  hairs  on  anterior 
surface;  anal  angle  of  wing  a  little  more  developed  than  in  the  male; 
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cilia  of  calyptere  sometimes  black,  although  tl^ey  seem  to  be  yellow 
in  most  specimens.  The  fifth  joint  of  fore  tarsi  more  or  less  yellow, 
usually  colored  as  in  the  male. 

Eedescribed  from  the  type  material  and  specimens  from  the  fol- 
lowing locations:  Bennington,  Vennont,  Jime  24;  Eastport,  Maine, 
July  14;  Southwest  Harbor,  Maine,  July  10;  Cohasset,  Massachusetts, 
June  10;  Big  Stone  City,  South  Dakota;  Toronto,  Ontario,  May  23; 
Montreal,  Quebec,  June  7;  Hood  River,  Oregon,  June  3  and  4,  1917. 
.  (Cole). 

Type  locality. — ^Illinois. 

Type. — In  Museum  of  Comparative  Zoology,  Cambridge,  Massa^- 
chusetts. 

No.  90.  DOUCHOPUS  SOdUS  Loew,  mr.  GLABIUS,  new  T«ri«l7. 

Male. — Length  3.5-4.5  mm. ;  of  wing  the  same.  Face  of  moderate 
width,  narrowed  below,  silvery  white.  Front  shining  green.  Anten- 
nae black;  first  joint  yellow  below;  third  joint  oval,  usually  with  an 
obtuse  point  at  tip,  but  sometimes  rounded.  Lateral  and  inferior 
orbital  cilia  yellowish  white,  a  few  of  the  upper  ciUa  black. 

Thorax  shining  green  with  more  or  less  coppery  reflections  on  the 
dorsum,  which  often  form  two  distinct  narrow  vittae,  leaving  a 
green  stripe  between  them;  pleurae  dulled  with  gray  pollen.  Abdo- 
men green  with  coppery  reflections  and  narrow  black  incisures,  and 
with  spots  of  white  pollen  on  the  sides  of  the  segments.  Hypopygium 
black,  its  lamellae  of  moderate  size,  somewhat  oval  in  outline,  nearly  * 
one  and  a  half  times  as  long  as  wide,  white  with  narrow  black  border, 
jagged  and  bristly  on  apical  margin,  otherwise  fringed  with  delicate 
black  hairs. 

Fore  coxae  wholly  or  almost  wholly  yellow,  anterior  surface  with 
silvery  pollen  and  minute  pale  hairs;*  middle  and  hind  coxae  black 
with  yellow  tips.  Femora  and  tibiae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,*  the  latter  with  a  row  of 
delicate  little  yellow  hairs  on  lower  inner  edge  and  with  the  black 
hairs  on  upper  edge  becoming  longer  at  base,  posterior  tibiae  with  their 
tips  black  for  about  one-sixth  their  length.  Fore  tarsi  slightly- 
longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint,  which  is 
about  as  long  as  the  two  following  taken  together,  second  a  Uttle 
longer  than  third,  fourth  and  fifth  of  about  equal  length,  each 
shorter  than  the  third.  Middle  tarsi  about  one  and  a  fourth  times 
as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint.  Hind 
tarsi  wholly  black.    Calypters,  their  cilia,  and  the  halteres  yellow. 

Wings  (fig.  90)  grayish,  often  distinctly  tinged  with  brown  in  front 
of  the  third  vein;  costa  with  a  very  slight  knotlike  enlargement  at 
tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  before  its 
middle;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein; 
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anal  angle  nearly  obsolete,  the  wing  being  narrowed  toward  its 
base. 

Female, — ^Face  broad;  costa  without  enlargement  at  tip  of  first 
vein;  anal  angle  of  wing  a  little  more  developed;  middle  tibiae  with 
one  bristle  below,  their  basitarsi  without  a  bristle  above.  Cilia  of  the 
caljpteres  yellow;  there  are  specimens  which  seem  to  belong  to  this 
variety  that  have  these  cilia  black,  but  they  may  be  the  females  of 
some  other  species.  The  fifth  joint  of  fore  tarsi  black,  not  paler  than 
those  preceding  it.  *" 

Described  from  numerous  specimens  from  the  following  localities: 
New  Hampshire;  western  New  York,  June  29  to  August  4;  Ontario, 
May  16-July  28;  Quebec,  July;  Summerside,  Prince  Edward  Island, 
Canada,  July  21  (E.  M.  Walker). 

Typ^.— Male,  Cat.  No.  23019,  U.S.N.M.,  from  Toronto. 

This  variety  is  of  imcertain  value.  Some  may  not  think  it  should 
have  a  distinctive  name,  others  might  even  consider  it  a  distinct 
species. 

The  two  species  sodus  and  hrevimarms  have  long  been  confused. 
Prof.  J.  M.  Aldrich  considered  them  synonymous  after  examining  the 
types,  but  although  I  could  find  no  difference  of  value  when  I  looked 
over  the  type  material  in  January,  1919,  still  it  is  my  opinion  that  they 
are  distinct  species  and  that  the  specimens  standing  under  hrevimamia 
in  the  Loew  collection  are  not  the  ones  he  described  the  species  from; 
they  do  not  quite  answer  his  description,  which  gives  the  difference 
between  the  two  forms  very  clearly.  I  find  both  forms  in  the  material 
now  in  my  hands.  The  most  noticeable  difference  between  them  is 
that  in  IreviTnarma  the  black  hairs  on  the  sides  of  the  hind  femora 
descend  to  its  lower  edge,  so  that  when  viewed  from  below  they  show 
two  rows  of  little  black  hairs  with  a  glabrous  space  between  them; 
while  in  socius  there  is  a  row  of  delicate  little  yellow  hairs  on  the  lower 
inner  edge,  which  although  sometimes  easily  overlooked  can  always 
be  seen. 

In  going  over  the  material  having  these  yellow  hairs  on  lower  inner 
edge  we  find  two  forms  which  have  quite  a  different  appearance, 
still  when  we  come  to  look  for  distinguishing  characters  they  are  not 
so  easily  separated  as  one  would  think.  One  series  has  the  fifth  joint 
of  the  fore  tarsi  yellow  (in  fact,  the  fifth  joint  of  all  the  tarsi  is  more 
or  less  yellowish,  at  least  at  tip),  the  other  series  have  the  fifth  joint 
of  fore  tarsi  black,  not  paler  than  those  preceding  it.  I  foxmd  that 
the  type  specimens  had  the  fifth  joint  yellow,  so  the  first  series  is  the 
typical  form  of  sodua  Loew. 

In  the  series  before  me,  those  with  the  yellow  fifth  joint  also  have 
the  face  a  trifle  more  yellow  on  upper  part;  third  antennal  joint  dis- 
tinctly larger  and  longer,  the  first  joint  also  seems  to  be  more  broadly 
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yellow  below;  the  row  of  yellow  haira  on  the  lower  inner  edge  of  the 
hind  femora  a  little  longer;  there  is  no  trace  of  the  small  knotUke 
enlargement  of  the  costa;  the  third  vein  is  bent  backward  a  little  more 
at  tip ;  the  bend  in  the  last  section  of  fourth  vein  is  less  and  beyond  this 
bend  the  fourth  vein  is  a  little  arched;  the  wing  is  a  very  little  wider 
on  its  basal  half;  the  lamellae  of  the  hypopygium  are  also  a  very 
little  smaller. 

All  these  differences  are  rather  smaU,  but  I  can  scarcely  pass  them 
by  without  separating  the  two  forms,  therefore  I  propose  the  name 
of  gladiua  for  the  form  with  black  fifth  tarsal  joints  because  of  its 
shorter  third  antennal  joint,  the  name  meaning  a  short  sword. 

This  is  the  form  I  have  taken  aroimd  Buffalo,  New  York;  the  typical 
form  seems  the  most  abxmdant  in  the  New  England  States  and  also 
seems  more  widely  distributed,  being  foimd  in  the  Eastern  States, 
Canada,  North  Dakota,  and  Oregon,  while  I  have  only  seen  this  form 
from  the  Eastern  States,  eastern  Canada,  and  western  New  York, 
but  no  doubt  it  will  be  foimd  farther  west. 

No.  91.  DOUCHOPUS  BREnMANUS  Loew. 

Dolichopus  brevimanus  Loew,  Neue  Beitr.,  voL  8,  1861,  p.  14;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  39. — Melander  and  Brues,  BioL  Bull.,  vol.  1,  p.  148. 

Male. — ^Length  4  mm. ;  of  wing  3.75  nmi.  Face  rather  wide,  a  little 
narrowed  below,  silvery  white.  Front  shining  green.  Antennae 
black;  first  joint  yellow  below;  third  rather  large;  somewhat  oval 
in  outline,  but  pointed  at  tip.  Lateral  and  inferior  orbital  cilia 
whitish,  a  few  of  the  upper  cilia  black. 

Thorax  green,  its  dorsum  shining,  with  a  little  white  pollen  along 
the  front;  pleiurae  dulled  with  white  pollen.  Abdomen  green  with 
narrow  black  incisures  and  with  spots  of  white  pollen  on  the  sid^ 
of  the  segments.  Hypopygium  black,  its  lamellae  rather  large,  oval 
in  outline,  whitish  with  narrow  black  border,  jagged  and  bristly  at 
apex,  fringed  above  with  black  hairs. 

Fore  coxae  yellow  with  silvery  pollen  and  very  minute  pale  hairs 
on  their  anterior  siu^ace  and  a  few  black  ones  at  inner  upper  comer, 
femora  and  tibiae  yellow.     Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  with  the  black  hair  on  upper  edge  becom- 
ing long  at  base  and  with  the  little  black  hairs  on  their  sides  reaching 
the  lower  edge  on  both  inner  and  outer  sides,  so  when  they  are  viewed 
from  below  there  are  two  rows  of  little  black  hairs  with  a  glabrous 
stripe  between  them  on  the  lower  surface  of  the  femora.     Posterior 
tibiae  with  their  tips  black  for  one-sixth  their  length.     Fore  tarsi  a 
little  longer  than  their  tibiae,  yellow,  a  little  infuscated  at  tip,  first 
joint  about  as  long  as  second  and  third  taken  together,  third  to  fif  t»ii 
each  a  little  shorter  than  the  joint  preceding  it;  middle  tarsi  about 
one  and  a  fourth  times  as  long  as  their  tibiae,  black  from  the  tip  of 
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the  first  joint,  hind  tarsi  wholly  black.  Calypters,  their  cilia,  and  the 
halteres  yellow. 

Wings  (fig.  91)  a  little  grayish;  costa  not  thickened  at  tip  of  first 
vein;  last  section  of  fourth  vein  a  little  bent  before  its  middle;  hind 
margin  of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  nearly 
obsolete,  the  wings  being  narrowed  toward  their  base,  still  the  anal 
angle  is  a  little  prominent. 

Female. — ^Face  wide;  third  antennal  joint  about  as  long  as  broad; 
fore  coxae  with  minute  black  hairs  on  the  front  surface;  fore  tarsi 
one-fourth  longer  than  their  tibiae;  hind  femora  without  the  rows  of 
black  hairs  below;  wings  brownish  along  the  front  with  the  anal  angle 
more  developed. 

Redescribed  from  one  pair  from  New  Hampshire  and  several  males 
from  Ithaca,  New  York. 

Type  locality. — ^District  of  Columbia. 

T)/pe, — ^Museum  of  Comparative  Zoology,  Cambridge,  Massachu- 
settfi 

No.  92.  DOI4CHOPUS  INDIGENA,  new  species. 

Male. — ^Length  4.5  mm. ;  of  wing  4  mm.  Face  rather  wide,  a  little 
narrowed  below,  silvery  white.  Front  shining  green.  Antennae 
black;  first  joint  yellow  on  lower  half  or  less ;  third  joint  a  little  longer 
than  wide  (in  one  specimen  it  is  not  any  longer),  scarcely  pointed  at 
tip,  which  is  somewhat  rounded.  Lateral  and  inferior  orbital  cilia 
pale,  a  few  of  the  upper  cilia  black. 

Thorax  green;  dorsimi  shining,  with  coppery  reflections  at  the 
suture;  pleurae  dulled  with  white  pollen.  Abdomen  green  with 
coppery  reflections;  the  white  pollen  on  its  sides  abundant  and 
extending  upon  the  dorsum.  Hypopygium  black;  its  lamellae  mod- 
erately large,  somewhat  oval  in  outline,  jagged  and  bristly  at  apex, 
fringed  with  yellow  or  brownish  hairs  on  upper  edge,  white  with  very 
narrow  black  border  on  apical  and  upper  edges. 

Fore  coxae  wholly  or  almost  wholly  yellow,  with  very  minute  yel- 
low hairs  on  the  anterior  surface;  middle  coxae  black  with  yellowish 
tips;  hind  coxae  yellow,  with  a  large  black  spot  on  outer  surface  and 
a  small  one  on  posterior  side.     Femora  and  tibiae  yellow.    Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  hind  with  a  row 
of   minute  delicate  yellow  hairs   on   lower  inner  edge.     Posterior 
tibiae  black  at  tip  for  one-sixth  their  length.     Fore  tarsi  (fig.  92a) 
slightly  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint; 
first  joint  a  little  longer  than  the  second  and  third  taken  together, 
which  are  of  equal  length,  fourth  and  fifth  joints  also  of  equal  length, 
and  each  a  very  little  shorter  than  the  third ;  last  four  joints  each  dis- 
tinctly narrowed  at  base.    Middle  tarsi  one  and  a  fourth  times  as 
long  as  their  tibiae,  black  from  the  tip  of  the  first  joint,  which  is  a 
little   shorter  than  the  three  following  joints  taken  together  and 
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without  a  bristle  above,  fourth  and  fifth  of  nearly  equal  t'ength.  Hind 
tarsi  wholly  black.     Calypters,  their  cilia,  and  the  halteres  yellow. 

WiHgs  (fig.  92)  grayish;  costa  with  a  slight  knot-like  enlargement 
at  tip  of  first  vein ;  last  section  of  fourth  vein  a  little  bent  before  its 
middle;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein; 
anal  angle  rounded,  not  very  prominent. 

Female. — Face  wide,  silvery  white;  fore  tarsi  with  the  second  joint 
only  a  little  longer  than  the  third,  last  three  joints  of  nearly  equal 
length;  costa  without  an  enlargement;  middle  tibiae  with  one  bristle 
below;  fore  and  hind  coxae  as  in  the  male. 

Described  from  18  males  and  2  females.  I  have  taken  it  at  Buffalo, 
New  York,  Jime  24;  South  Wales,  Erie  Coimty,  New  York,  July  9; 
Toronto,  Ontario,  July  3  and  4.  H.  S.  Parish  took  it  at  Coniston, 
Ontario,  July  27.  A.  L.  Melander  took  it  at  Mica,  Washington, 
July  14;  Lake  McDonald,  Glacier  Park,  Montana,  August  14,  and 
Priest  Lake,  Idaho,  August  1. 

JVp^.— Male,  Cat.  No.  23020,  U.S.N.M.„from  Priest  Lake,  Idaho. 

No.  93.  DOUCHOPUS  IDONEUS,  naw  spMies. 

Male, — ^Length  4-4.5  mm.;  of  wing  3.75-4  rmn.  Face  rather  nar- 
row, silvery  white.  Front  shining  green.  Antennae  black;  first 
joint  conspicuously  yellow  below;  third  rather  large,  longer  than 
wide,  somewhat  oval  in  outline,  pointed  at  tip.  Lateral  and  inferior 
orbital  cilia  whitish,  a  few  of  the  upper  cilia  black. 

Thorax  green  with  a  very  little  white  pollen  along  the  front  of  the 
dorsimi,  and  a  distinct  bronze  vitta  between  the  acrostichal  bristles; 
pleurae  dulled  with  white  pollen.  Abdomen  green  with  slight  cop- 
pery reflections  and  black  incisures;  the  spots  of  white  pollen  along 
its  sides  large.  Hypopygium  black;  its  lamellae  (fig.  93a)  small, 
somewhat  oval  in  outline,  about  one  and  a  foiu*th  times  as  long 
as  wide;  white,  rather  broadly  black  at  apex,  narrowly  along  the 
upper  edge,  which  has  about  seven  bristle-like  hairs  placed  at  r^ular 
and  rather  wide  intervals. 

Fore  coxae  yellow,  with  a  few  minute  black  hairs  on  inner  edge  of 
anterior  siurface  near  base,  which  is  otherwise  covered  with  very 
delicate,  minute,  yellow  hairs,  so  small  as. to  make  the  front  surface 
appear  nearly  bare.  Middle  and  hind  coxae  black,  with  yellow  tips. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  without  cilia  below,  but  with  the  little 
black  hairs  on  their  sides  descending  to  the  lower  edge,  the  lower  Torw% 
on  each  side  a  little  longer  than  those  on  the  sides  and  leaving  a  broad 
glabrous  stripe  between  them.  Posterior  tibiae  with  their  tips  black 
for  one-fifth  their  length,  a  glabrous  line  just  inside  of  the  iimer  row  of 
large  bristles.  Fore  and  middle  tarsi  about  one  and  a  fourth  times  as 
long  as  their  tibiae;  the  former  yellow,  scarcely  infuscated  at  tip. 
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their  joints  of  regularly  decreasing  length;  middle  tarsi  black  from 
the  tip  of  the  first  joint,  ffind  tarsi  wholly  black.  Calypters  and 
halteres  yellow,  the  former  with  black  ciUa,  still  appearing  yellow  in 
certain  lights. 

Wings  (fig.  93)  grayish;  costa  not  distinctly  enlarged  at  tip  of 
first  vein,  tapering  to  its  tip;  last  section  of  fourth  vein  a  little  bent 
before  its  middle;  hind  margin  of  wing  indented  at  tip  of  fifth  vein; 
anal  angle  not  prominent. 

Described  from  2  males;  1  taken  by  me  at  East  Aurora,  New  York 
June  9,  1918;  the  other  at  Lynden,  Vermont,  Jime  13, 1914,  by  A.  L. 
Melander. 

Type.—MeAe,  Cat.  No.  23021 ,  U.S.N.M.,  from  East  Aurora,  New  York . 

This  differs  from  canadensis  in  having  the  lamellae  smaller  and 
more  regularly  oval,  the  fore  tarsi  almost  wholly  yellow,  and  with 
the  fifth  joint  shorter  than  the  fourth;  while  in  canadensis  the  fifth 
joint  is  a  little  longer  than  the  fourth  and  the  last  two  and  a  half 
joints  are  black. 

No.  94.  DOUCHOPUS  CANADENSIS,  new  spedM. 

JUdle. — ^Length,  4.75  mm.;  of  wing,  3.75  mm.  Face  moderately 
wide,  silvery  white.  Front  shining  green  with  bronze  reflections  in 
the  center.  Antennae  (fig.  94)  black,  first  joint  yellow  below;  third 
joint  one  and  a  half  times  as  long  as  wide,  oval,  still  obtusely  pointed 
at  tip.  Palpi  yellow.  Lateral  and  inferior  orbital  cilia  white,  about 
seven  of  the  upper  cilia  on  each  side  black. 

Thorax  shining  green  with  a  little  white  pollen  on  the  anterior 
portion  of  the  dorsum,  which  has  a  rather  broad,  median,  shining 
vltta;  this  vitta  and  a  spot  on  each  side  at  the  transverse  suture  are 
more  or  less  bronze  colored;  pleurae  dulled  with  white  pollen.  Abdo- 
men shining  green  with  slight  bronze  reflections,  which  are  more 
conspicuous  on  the  apical  s^ments,  and  white  pollen  on  the  lower 
part  of  its  sides.  Hypopygium  black;  its  lamellae  large,  nearly  twice 
as  long  as  wide,  roimded  at  apex,  gradually  tapering  into  the  stem; 
white  with  a  black  border  on  the  apical  margin,  the  lower  comer  of 
which- is  jagged  and  bristly,  fringed  above  with  delicate  brown  hairs. 

Fore  coxae  wholly  yellow  with  silvery  pollen  and  minute  yellow 
hairs  on  the  anterior  surface,  a  few  minute  black  hairs  on  their 
inner  edge.  Middle  and  hind  coxae  black  with  yellow  tips.  Femora 
and  tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  nearly  glabrous  below  on  inner  side.  Posterior  tibiae 
scarcely  thicker  than  the  others,  a  little  infuscated  at  tip,  especially 
on  inner  surface,  where  they  are  quite  black  for  a  short  distance.  All 
tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae;  anterior 
pair  (fig.  94a)  yellow,  blackened  from  the  middle  of  the  third  joint, 
fifth  almost  imperceptibly  compressed,  longer  than  fourth  joint, 
187329—21 ^10 
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about  equal  to  third  in  length;  middle  tarsi  black  from  the  tip  of  the 
first  joint;  hind  tarsi  wholly  black.  Calypters  and  halteres  yellow, 
the  former  with  black  cilia,  usually  with  a  few  of  the  upper  ones 
yellowish. 

Wings  grayish;  costa  scarcely  thickened  at  tip  of  first  vein;  last 
section  of  fourth  vein  a  little  bent  before  its  middle;  hind  margin  of 
wing  scarcely  indented  at  tip  of  fifth  vein,  rather  evenly  rounded, 
but  the  wing  quite  narrow;  anal  angle  not  developed. 

Female. — ^Face  wide,  white;  fore  tarsi  yellowish,  black  from  the 
middle  of  the  third  joint,  but  the  black  not  distinctly  defined;  last 
three  joints  of  nearly  equal  length;  wings  tinged  with  brown  in  front, 
more  broadly  rounded  than  in  the  male,  anal  angle  more  developed. 
In  both  male  and  female  the  middle  tibiae  hi^ve  three  bristles  below, 
one  at  basal,  two  at  apical  third,  their  basitarsi  usually  with  a  rather 
small  bristle  above  at  apical  third. 

Described  from  7  males  and  2  females.  T.  M.  Willing  took  1  at 
E^ina,  July  1 ;  I  took  5  at  Kearney,  Ontario,  July  2-8;  J.  M.  Aldrich 
took  2  at  Erwin,  South  Dakota,  in  June,  1908,  and  1  on  Turtle  Moun- 
tains, near  Bottineau,  North  Dakota,  Jime  21,  1918. 

Type  and  allotype  in  the  United  States  National  Museum,  taken 
at  Kearney,  Ontario. 

Typg.— Male,  Cat.  No.  23022,  U.S.N.M. 

No.  95.  boUCHOPUS  ACUTUS,  new  species 

Male. — ^Length  4.25  mm.;  of  wing  3.6  mm.  Face  moderately 
wide,  silvery  white.  Front  green  with  bronze  reflections.  Antennae 
(fig.' 95a)  with  the  first  joint  yellow,  a  little  darker  on  upper  edge 
when  viewed  from  the  inner  side,  but  the  outer  side  has  the  upper 
edge  deep  black;  this  black  nearly  reaches  across  the  apical  end  of  the 
joint  and  is  sharply  defined;  third  joint  nearly  three  times  as  long  as 
wide,  tapering  into  a  rather  acute  point;  arista  subapical,  inserted 
just  above  the  point.  Palpi  pale  yellow  with  yellowish  hairs. 
Lateral  and  inferior  orbital  cilia  white,  about  six  of  the  upper  cilia 
on  each  side  black. 

Thorax  shining  green  with  coppery  reflections;  pleurae  dulled  with 
white  pollen.  Abdomen  shining  green  with  coppery  reflections,  the 
apical  segments  mostly  coppery;  the  white  pollen  on  its  sides  rather 
abundant.  Hypopygium  black,  its  lamellae  large,  nearly  as  long  as 
the  hypopygium,  elliptical,  yellowish  at  base,  becoming  white.  They 
have  a  broad  black  border  on  apical  margin,  where  they  are  a  little 
jagged  and  bristly,  otherwise  they  are  fringed  with  delicate  brown 
hairs. 

Fore  coxae  wholly  yellow,  their  anterior  surface  covered  with 
silvery  pollen  and  minute  white  hairs.  Middle  and  hind  coxae  black 
with   yellow  tips.     Femora  and  tibiae  yellow.    Middle  and  hind 
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femora  each  with  one  preapical  bristle;  the  former  also  has  a  smaller 
bristle  on  the  posterior  side  close  to  the  tip;  hind  femora  nearly 
glabrous  below.  Posterior  tibiae  only  slightly  thicker  than  the 
others,  their  tips  black  for  one-fifth  their  length,  this  black  being 
poorly  defined.  All  tarsi  one  and  a  fourth  times  as  long  as  their 
tibiae;  fore  tarsi  yellow  with  the  last  two  joints  black,  still  the  base 
of  the  fourth  is  yellowish;  first  joint  as  long  as  the  three  following 
joiats  taken  together;  middle  tarsi  black  from  the  tip  of  the  first 
joiatr;  hind  tarsi  wholly  black.  Calypters  and  halteres  yeDow,  the 
former  with  black  cilia,  which  however  have  a  yellowish  color  when 
viewed  in  certain  directions. 

Wings  (fig.  95)  grayish;  costa  not  enlarged  at  tip  of  fifth  vein;  last 
section  of  fourth  vein  a  little  bent  before  its  middle;  hind  margin  of 
wing  scarcely  indented  at  tip  of  fourth  vein,  rather  evenly  roimded, 
the  anal  angle  being  only  moderately  developed. 

Described  from  1  male  taken  at  Springfield,  Massachusetts,  by 
G.  Dimmock. 

Typ€.— Male,  Cat.  No.  23023,  U.S.N.M. 

No.  M.  DOUC^OPUS  DEFECTUS,  new  species. 

Male, — ^Length,  4  mm.;  of  '^ing,  3.t5  mm.  Face  rather  wide  for  a 
male,  silvery  white.  Front  dai-k  shining  green.  Antennae  (fig.  96a) 
black;  first  joint  yellowish  below,  still  sometimes  the  first  joint  is 
almost  whoUy  black;  third  jomt  rather  large,  a  little  longer  than 
wide,  somewhat  oval  in  outline,  scarcely  pointed  at  tip.  liSteral 
and  inferior  orbital  cilia  pale,  a  few  of  the  upper  cilia  black. 

Thorax  dark  green  or  blue-green,  shining;  pleurae  dulled  with 
white  pollen.  Abdomen  green,  sometime  with  coppery  reflations, 
its  incisures  black;  the  white  pollen  on  its  sides  not  very  conspicuous. 
Hypopygium  black;  its  lamellae  moderately  large,  somewhat  oval 
or  more  quadrilateral  in  outline,  being  rather  truncate  at  tip  and 
abruptly  narrowed  into  the  stem,  white  with  narrow  black  border 
on  apical  and  upper  margins,  jagged  and  bristly  on  outer  end, 
fringed  with  blackish  hairs  above. 

Fore  coxae  yellow  with  a  small  blackish  spot  on  outer  surface 
near  the  base,  their  anterior  surface  nearly  bare,  still  with  a  few 
minute  black  hairs^  especially  along  the  inner  side.  Middle  and 
hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
nearly  bare  below,  but  with  a  row  of  very  delicate  short  hairs  on 
lower  inner  edge;  posterior  tibiae  black  at  tip  for  about  one-fifth 
their  length,  the  glabrous  stripe  on  upper  surface  can  be  seen  as 
a  shining  line  between  the  rows  of  large  bristles,  inside  of  the  inner 
row  of  bristles  is  another  glabrous  line  extending  nearly  the  whole 
length  of  the  tibia.     Fore  and  middle  tarsi  about  one  and  a  foiu'th 
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times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint, 
anterior  pair  with  the  first  joint  as  iong  or  slightly  longer  than  the 
two  following  taken  together,  second  to  fifti  joints  of  regularly 
decreasing  length.  Hind  tarsi  wholly  black.  Calypters  and  halteres 
yellow,  former  with  black  cilia. 

Wings  (fig.  96)  grayish;  costa  with  a  very  small  knotlike  enlarge- 
ment at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent 
beyond  its  middle;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein:  anal  angle  but  little  developed. 

Female. — Probably  the  females  with  the  cilia  of  the  calypters 
black  that  I  have  placed  with  socius  Loew  are  the  females  of  this 
species,  as  some  of  them  had  yellowish  cilia  and  others  black. 

Described  from  five  males.  One  taken  at  East  Aurora,  New 
York,  July  29;  one  at  Niagara  Falls,  New  York,  July  20;  one  at 
Niagara  Falls,  Ontario,  July  20;  and  two  at  Toronto,  Ontario,  July  4. 

This  form  is  almost  like  socius,  var.  gladius,  differing  from  that  in 
the  color  of  the  cilia  of  the  calypters. 

2Vp«.— Male,  Cat.  No.  23024;  U.S.N.M.,  from  Toronto. 

No.  97.  DOUCHOPUS  ABBRETUTUS.  new  ipeclM. 

Male. — ^Length,  4  mm.;  of  wing  the  same.  Face  wide,  silvery 
gray,  scarcely  narrowed  below.  Front  shining  green.  Antennae 
black;  first  joint  conspicuously  yellow  below;  third  joint  moderately 
large,  a  little  longer  than  wide,  somewhat  conical  in  outline,  pointed 
at  tip.  Lateral  and  inferior  orbital  cilia  yellowish,  about  five  of  the 
upper  cilia  on  each  side  black. 

Thorax  green  with  coppery  reflections,  a  little  dulled  with  grayish 
pollen;* pleurae  'with  white  pollen.  Abdomen  green  with  coppery 
reflections  along  the  hind  margins  of  the  s^ments;  the  white  pollen 
on  its  sides,  abimdant.  Hypopygium  black;  short  but  about  as 
thick  as  usual;  its  lamellae  (fig.  97)  small,  somewhat  triangular  in 
outline,  but  rounded  at  tip,  yellowish  with  a  rather  narrow  black 
border  on  the  apical  margin,  which  is  a  little  jagged  and  bristly. 

Fore  coxae  in  the  allotype  wholly  yellow,  in  the  other  specimen  they 
are  blackened  at  base  on  outer  side,  their  anterior  surface  covered 
with  silvery  pollen  and  little  yellow  hairs;  there  are  a  few  small 
black  hairs  on  the  inner  edge.  Middle  and  hind  co^ae  black  with 
yellow  tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  not  ciliate  below,  but  with 
the  little  black  hairs  descending  to  the  lower  edge  of  both  outer 
and  inner  sides.  Posterior  tibiae  soaicely  thickened,  narrowly  black 
at  tip;  the  glabrous  stripe  between  the  large  bristles  not  conspicuous. 
Fore  tarsi  plain,  a  little  longer  than  their  tibiae,  infuscated  from  the 
tip  of  the  first  joint,  which  is  as  long  as  the  three  following  taken 
together;  fifth  joint  very  slightly  longer  than  the  fourth.    Middle 
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tursi  a  little  longer  .than  their  tibiae,  black  from  the  tip  of  the  first 
joint,  which  is  without  a  bristle  on  its  uppei*  surface.  Hind  tarsi 
wholly  black.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia  with  which  are  mixed  several  pede  hairs. 

Wings  grayish,  tinged  a  little  with  yellowish  in  front  of  third  vein; 
costa  not  enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein 
only  a  little  bent  beyond  basal  third;  third  and  fourth  veins  a  little 
convergent;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein, 
rather  evenly  rounded,  the  anal  angle  not  being  very  prominent. 

Described  from  two  males.  One  was  taken  by  C.  W.  Johnson 
at  Machias,  Maine,  July  21;  the  other  was  taken  by  L.  M.  Turner 
at  Uligava  Bay,  Labrador,  July  22,  and  is  in  the  United  States 
National  Museum. 

Type.—Uele,  Cat.  No.  23025,  U.S.N.M.,  from  Labrador. 

The  hypopygium  is  remarkably  short  but  as  thick  as  usual;  it  is 
formed  about  as  it  is  in  ramifer  and  cuniculus;  ramifer  differs  from 
both  of  the  other  species  in  having  a  stump  of  a  vein  at  the  bend 
in  last  section  of  fourth  vein.  It  differs  from  cunicvlua  in  having 
the  first  antennal  }oint  yellow  below,  and  the  third  and  fourth  veins 
convergent  beyond  the  bend  in  fourth;  in  cuniculas  the  antennae 
are  wholly  black,  with  the  third  joint  smaller,  and  the  thud  and 
fourth  ^cins  are  nearly  parallel  beyond  the  bend  in  fourth. 


No.  98.  DOUGBOPUS  GUNICVLUS,  newi 

JfoZ^.— Length  3.5  mm.;  of  wing  the  same.  Face  wide,  silvery 
white.  Front  dark  shining  green  with  the  white  poUen  of  the  face 
extending  narrowly  along  the  orbits.  Antennae  (fig.  98()  black 
with  the  lower  apical  comer  of  the  first  joint  a  little  yellowish;  third 
joint  a  little  longer  than  wide,  rounded  at  tip.  Lower  orbital  cilia 
white. 

Thorax  green;  dorsum  with  a  median  bronze  vitta,  on  each  side  of 
which  there  is  a  shining  green  line,  lateral  portions  of  the  dorsimi 
with  bronze  reflections;  pleurae  dulled  with  a  little  white  pollen. 
Abdomen  green;  the  white  pollen  on  its  sides  abundant  and  reaching 
upon  the  dorsmn.  Hypopygimn  (fig.  98)  short  and  rather  slender, 
reaching  forward  to  about  the  middle  of  the  fourth  abdominal  seg- 
ment; its  lamellae  very  small,  somewhat  triangular,  yellowish,  the 
apical  margin  scarcely  darker  and  not  jagged,  lamellae  fringed  with 
delicate  whitish  hairs. 

Fore  coxae  yellow  with  a  blaclrish  spot  at  base  on  outer  surface, 
anterior  surface  covered  with  silvery  pollen  and  little  black  hairs. 
Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  without  cilia  below.     Posterior  tibiae  scarcely  stouter  than  the 
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others,  narrowly  black  at  tip.  Fore  tarsi  a  little  longer  than  their 
tibiae,  black  from  the  tip  of  the  first  joint,  which  is  as  long  as  the 
remaining  four  joints  taken  together,  second  joint  scarcely  longer 
than  the  third,  fifth  shorter  than  third  but  longer  than  fourth,  last 
four  joints  very  slightly  compressed.  Middle  tarsi  about  one  and  a 
third  times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint,  which  has  two  bristles  on  upper  edge,  one  at  basal  fourth  and 
one  at  basal  third.  Calypters  yellow  with  black  cilia ;  halteres  yellow 
with  their  stem  brownish. 

Wings  (fig.  98a)  grayish;  costa  rather  thick  beyond  the  tip  of  first 
vein  but  without  an  enlargement;  last  section  of  fourth  vein  with  a 
small  but  rather  abrupt  bend  near  its  middle;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein,  ratjjier  evenly  rounded,  the  anal 
angle  being  poorly  developed. 

Described  from  1  male  taken  by  me  on  Grand  Island,  New  York, 
August  17,  1913. 

2Vp6.— Male,  Cat.  No.  23026,  U.S.N.M. 

This  may  prove  to  be  the  male  of  hrunneus  Aldrich,  it  differs  from 
the  type  of  that  species  (which  was  described  from  a  single  female) 
in  having  the  color  of  thorax  and  abdomen  decidedly  green,  not 
bronze  brown  as  in  irunneus;  the  bend  in  the  last  section  of  fourth  vein 
is  sharper  in  this  male  and  slightly  nearer  its  middle,  and  the  middle 
basitarsi  have  two  bristles  on  upper  edge  (there  is  only  one  on  one 
basitarsus  in  the  type,  but  one  may  have  been  broken  oflF)  in  this 
species,  while  in  irunneus  there  is  none.  The  middle  tibiae  in  both 
forms  have  one  bristle  below. 

The  name  was  suggested  by  the  small  hypopygimn  which  reminded 
me  of  a  rabbit's  tail. 

No.  99.  DOLICHOPUS  BBUNNEUS  Aldrich. 

Dolichopus  brunneus  Aldbich,  EftOBafl  Univ.  Qiiart.,  vol.  2,  p.  14,  1893. 

Female. — ^Length  3  mm.;  of  wing  2.8  mm.  Face  broad,  with 
grayish  white  pollen  which  is  slightly  tinged  with  yellow  near  the 
antennae.  Front  dark  green,  somewhat  shining.  Antennae  wholly 
black;  third  joint  scarcely  longer  than  wide,  somewhat  pointed  at 
tip.    Lower  orbital  cilia  pale. 

Thorax  and  abdomen  bronze-brown;  dorsum  of  thorax  a  little 
dulled  with  brown  pollen;  pleurae  more  black  with  white  pollen. 

Fore  coxae  yellow,  blackened  at  base  on  outer  surface,  the  black 
not  sharply  limited  but  shading  into  the  yellow;  anterior  surface 
with  little  black  hairs.  Middle  and  hind  coxae  black  with  yellow 
tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora  each 
with  one  preapical  bristle.  Posterior  tibiae  blackish  at  tip,  slightly 
thicker  than  the  others.  Middle  tibiae  with  one  bristle  below.  Fore 
tarsi  about  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
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joint,  which  is  scarcely  as  long  as  the  remaining  four  joints  taken 
together;  third  and  fifth  joints  of  equal  length,  about  two  thirds  as 
long  as  the  second  and  a  very  little  longer  than  the  fourth.  Middle 
tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae,  black  from 
the  tip  of  the  first  joint,  which  has  no  bristle  on  its  upper  surface. 
Hind  tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former 
with  black  cilia. 

Wings  (fig.  99)  tinged  with  brownish  gray;  costa  rather  thick  from 
the  tip  of  the  first  vein  and  tapering  to  its  tip,  still  the  costa  could 
not  be  called  enlarged  at  tip  of  first  vein;  last  section  of  fourth  vwi 
only  slightly  bent  at  a  point  beyond  its  basal  third;  hind  margin  of 
wing  scarcely  indented  at  tip  of  fifth  vein,  rather  evenly  rounded, 
the  anal  angle  not  being  developed. 

Redescribed  from  the  single  female  type  specimen,  which  was 
taken  by  J.  M.  Aldrich  at  Brookings,  South  Dakota,  Jime  18,  1891, 
and  is  in  his  collection. 

No.  100.  DOUCHOPUS  BAMIFBR  Loew. 

Dolichoptu  ramtfer  Lobw,  Neue  Beitr.,  vol.  8, 1861,  p.  19;  Mon.  N.  Amer.  Dipt., 
pt.  2,  1864,  p.  52.— Aldrich,  Kajma  Univ.  Quart.,  vol.  2,  1893,  p.  12.— 
Mblander  and  Brubs,  Biol.  Bull.,  vol.  1,  1900,  p.  148.— Johnsok,  Insects 
of  New  Jersey,  1909,  p.  756. 

MaJe. — ^Length  3-4.5  mm.;  of  wing  3-4  mm.  Face  wide,  white,  a 
little  narrowed  below.  Front  bluish  black,  usually  with  purple 
reflections,  very  shining.  Antennae  black;  first  joint  usually  a 
little  yellowish  on  the  lower  apical  comer;  third  joint  nearly  two  and 
a  half  times  as  long  as  wide,  nearly  straight  above,  broadly  rounded 
below,  pointed  at  tip,  arista  inserted  a  little  before  the  point.  Palpi 
yellow.  Lateral  and  inferior  orbital  cilia  whitish,  a  few  of  the 
upper  cilia  black. 

Dorsum  of  thorax  and  the  abdomen  dark  bronze  brown  with 
slight  green  or  reddish  coppery  reflections;  pleurae  more  green  ¥dth 
whitish  pollen,  one  male  from  Colorado  is  wholly  dark  shining  green, 
second  and  third  abdominal  segments  with  conspicuous  white  hairs 
on  their  sides.  Hypopygium  black,  short  and  stout;  its  lamellae 
(fig.  100a)  small,  somewhat  triangular  or  perhaps  they  could  be 
called  crescent-shaped,  whitish  with  a  narrow  black  border  on  the 
rounded  apical  margin,  which  is  scarcely  jagged  but  fringed  with 
brown  hairs. 

Fore  coxae  yellow,  blackened  at  base  on  outer  side,  anterior 
surface  with  little  black  hairs.  Middle  and  hind  coxae  black  with 
yellow  tips.  Femora  and  tibiae  yellow.  Middle  femora  usually 
with  two,  hind  femora  with  one  preapical  bristle,  the  latter  ciliated 
on  lower  inner  edge  with  a  few  delicate  whitish  hairs,  the  longest  of 
which  are  nearly  as  long  as  the  width  of  the  femora.  Posterior 
tibiae  thickened,  black  at  tip  for  one  fourth  their  length;  the  usual 
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glabrous  stripe  between  the  large  bristles  although  rather  wide  is 
somewhat  broken  by  little  black  hairs,  on  basal  half  of  inner  surface 
the  little  black  hairs  become  so  small  as  to  give  it  the  appearance 
of  being  glabrous;  bristles  on  upper  surface  large.  Fore  tarsi  a 
little  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  is  about  as  long  as  the  three  following  joints  taken  together, 
second  joint  only  a  little  longer  than  third,  this  and  fifth  of  about 
equal  length,  fourth  a  little  shorter.  Middle  tarsi  one  and  a  fourth 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  is  without  a  bristle  above.  Hind  tarsi  wholly  black.  Calyp- 
ters  and  halteres  yellow,  the  former  with  black  cUia. 

Wings  (fig.  100)  grayish;  costa  scarcely  enlarged  at  tip  of  first 
vein;  last  section  of  fourth  vein  bent  at  right  angles  at  its  middle, 
upper  bend  rounded,  lower  bend  ¥dth  more  or  less  of  a  stump  of  a 
vein  (which  suggested  the  name);  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein,  rather  evenly  rounded,  the  anal  angle 
being  rather  prominent. 

Female. — ^Like  the  male,  except  that  the  face  is  a  little  wider, 
third  antennal  joint  about  half  as  large,  and  the  middle  femora 
usually  have  but  one  bristle  before  the  tip. 

Redescribed  from  numerous  males  and  females  from  the  following 
localities:  Brookings,  South  Dakota;  Michigan;  Montana;  Idaho, 
several  places,  July-August;  Lafayette  and  Shelby,  Indiana,  May  24- 
July  26  (Aldrich) ;  Iowa  (Osbom) ;  Greeley,  Colorado,  August  3 1 ;  Lance 
Creek,  Sheridan  and  Natrona  County,  Wyoming,  August  14-31 
(Wheeler);  Wells,  Nevada,  June  6;  Lawrence  and  Baldwin,  Kansas, 
May;  western  New  York,  May  21-September  19;  southern  Ontario, 
rf om  Toronto  to  Chatham,  May  30-July  3 ;  Colorado  Springs,  Colorado, 
June  10;  Illinois;  Sandusky,  Ohio,  June  30;  Los  Angeles,  Calif omia, 
May  3 ;  Washington,  several  places,  July  to  August.  I  have  found  it 
abundant  in  greenhouses  around  Buffalo,  New  York,  in  February 
and  March. 

Type  localities. — Nebraska;  Lake  Winnipeg;  New  Rochelle,  New 
York.  Aldrich  reports  it  from  Michigan,  Montana,  Kansas,  and 
Idaho.  Chagnon  from  Montreal,  Quebec.  Melander  and  Brues  from 
Illinois,  Texas,  and  Wyoming.  Johnson,  Insects  of  New  Jersey,  from 
Monmouth  County,  and  Avalon,  New  Jersey,  August  22-31. 

No.  101.  DOUCHOPUS  INCISUBALIS  Loew. 

Dolichoptis  incisuralis  Loew,  Neue  Beitr,,  vol.  8,  1861,  p.  25;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  74;  Centuries,  vol.  7, 1866,  No.  80  (platyprosopu^), — 
Johnson,  Injects  of  New  Jersey,  1909,  p.  756. 

Male, — ^Length  3-4.5  mm. ;  of  wing  3.5-4  mm.  Face  rather  narrow, 
silvery  white.  Front  shining  green.  Antennae  black;  first  joint 
reddish  below;  third  rather  small,  about  as  long  as  broad,  somewhat 
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pointed  at  tip.  Lateral  and  inferior  orbital  cilia  pale,  about  five  of 
the  upper  cilia  on  each  side  black. 

Thorax  shining  green  with  coppery  reflections  on  the  anterior  part 
of  the  dorsiun  where  there  is  a  little  white  pollen;  pleurae  dulled  with 
whitish  pollen.  Abdomen  green  with  black  incisures  and  considerable 
white  pollen,  which  is  more  conspicuous  along  the  sides.  Hypopy- 
gium  black;  its  lamellae  moderately  large,  somewhat  oval  in  outline^ 
white  with  a  narrow  black  border,  jagged  and  bristly  at  apex. 

Fore  coxae  yellow  with  a«mall  blackish  spot  at  base  on  outer  side, 
anterior  surface  with  little  black  hairs  on  inner  edge  and  sometimes 
at  base  and  minute  yellow  hairs  on  outer  edge.  Middle  and  hind 
coxae  black  with  yellow  tips;  sometimes  the  posterior  pair  are  yellow 
on  inner  side.  Femora  and  tibiae  yellow.  Middle  and  hind  fem6ra 
each  with  one  preapical  bristle,  the  hind  ciliated  with  deUcate  yellow 
hairs  on  the  lower  inner  edge,  the^e  hairs  about  half  as  long  as  the 
width  of  the  femora.  Posterior  tibiae  black  at  tip,  slightly  thickened ; 
on  inner  surface  there  is  a  glabrous  stripe  inside  of  the  inner  row  of 
large  bristles  which  near  the  base  covers  almost  the  whole  width  of 
the  tibia.  Fore  tarsi  nearly  on%  and  a  half  times  as  long  as  their 
tibiae,  infuscated  from  the  tip  of  the  first  joint,  first,  and  second  joints 
taken  together  nearly  as  long  as  the  tibiae,  second  about  half  as  long 
as  first  and  a  little  longer  than  third;  fourth  and  fifth  of  nearly  equfj 
length,  each  being  a  little  shorter  than  the  third,  still  the  fifth  is  a 
little  the  shortest.  Middle  tarsi  a  little  more  than  one  and  a  fourth 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint,  which 
is  without  a  bristle  above.  Hind  tarsi  wholly  black.  Calypters 
and  halteres  yellow,  the  former  with  black  ciha. 

Wings  (fig.  101)  tinged  with  gray;  costa  scarcely  enlarged  at  tip  of 
first  vein;  last  section  of  fourth  vein  a  little  bent  some  distance 
beyond  its  basal  third;  hind  margin  of  wing  scarcely  indented  at  tip 
of  fifth  vein,  rather  evenly  rounded,  the  anal  angle  being  roimded, 
not  very  prominent. 

Female. — Face  wide,  white;  fore  tarsi  not  or  but  little  longer  than 
their  tibiae,  and  with  the  fifth  joint  a  little  longer  than  the  fourth; 
otherwise  about  as  in  the  male.    Middle  tibiae  with  one  bristle  below. 

Bedescribed  from  the  type  specimens  and  7  males.  Two  of  the 
latter  were  taken  at  Ithaca,  New  York;  1  at  Golden,  Erie  County, 
New  York,  July  23;  1  at  Niagara  Falls,  Ontario  (Van  Duzee),  July 
20,  and  2  at  Turkey  Run,  Indiana  (Aldrich),  August  20,  1918. 

Typelocality. — ^Trenton  Falls,  New  York;  the  typeof  platyrosopuswe^ 
from  Hudson  Bay  Territory.  Chagnon  reports  it  from  Montreal,  Que- 
bec.    Insects  of  New  Jersey,  from  Merchantville,  New  Jersey,  Jime  28, 

Synonymy  by  Aldrich,  Catalogue,  1905,  from  types. 

Types, — In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 
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No.  102.  DOUCHOPUS  MELANOCERUS  Loew. 

Dolichopus  Tndanocerus  Losw,  Cent.,  vol.  3,  No.  86;  Mon.  N.  Amer.  Dipt.,  pt.  2 
p.  330. — Mblandeb  and  Brues,  Biol.  Bull.,  vol.  1,  p.  148. 

Male, — ^Length  4  mm.;  of  wing  the  same.  Face  rather  wide, 
covered  with  coarse  yellow  pollen.  Front  shining  green,  sometimes  ' 
coppery  in  the  center,  Anteimae  wholly  black ;  third  joint  oval,  about 
one  and  a  fourth  times  as  long  as  wide,  usually  broadly  roimded  at 
tip,  but  sometimes  quite  pointed.  Lateral  and  inferior  orbital  cilia 
whitish,  a  few  of  the  upper  cilia  black.   * 

Thorax  shining  green  with  coppery  reflections,  especially  between 
the  acrostichal  bristles;  pleurae  dulled  with  grayish  pollen.  Abdo- 
men shining  green  with  black  incisures  and  coppery  reflections,  its 
sides  dulled  with  white  pollen.  Hypopygium  black;  its  lamellae  (fig. 
102a)  of  moderate  size,  oval  or  subquadrilateral  in  outline,  whitish 
with  wide  black  border  on  the  apical  margin,  which  extends  narrowly 
along  the  upper  and  lower  edges,  jagged  and  bristly  at  apex,  fringed 
with  rather  long  brown  hairs  on  upper  edge. 

Fore  coxae  yellow  with  a  rather  large  blackish  spot  at  base  on  outer 
side,  their  anterior  surface  clothed  with  minute  blackish  hairs,  which 
appear  yellowish  in  certain  lights.  Middle  and  hind  coxae  black 
almost  to  their  tips.  Femora  and  tibiae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  former  also  has  a  small 
bristle  on  the  posterior  side  near  the  tip  in  the  type  specimen,  the 
latter  ciliated  on  lower  iimer  edge  with  yellow  hairs,  the  longest  of 
which  are  about  as  long  as  the  width  of  the  femora.  Posterior  tibiae 
with  black  tips,  the  glabrous  stripe  on  upper  surface  broad  and 
extending  upon  the  inner  side  which  is  largely  glabrous.  Fore  and 
middle  tarsi  one  and  a  fourth  times  as  long  as  their  tibiae,  black  from 
the  tip  of  the  first  joint.  Hind  tarsi  wholly  black.  Calypters  and 
halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  102)  tinged  with  brownish  gray;  costa  with  a  small 
knotlike  enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein 
bent  before  its  middle;  hind  margin  of  wing  only  slightly  indented  at 
tip  of  fifth  vein;  anal  angle  roimded,  not  at  all  prominent. 

Female, — Face  twice  as  wide  as  in  the  male,  whitish,  tinged  a  little 
with  yellow  on  the  upper  part;  third  antennal  joint  about  as  long  as 
wide;  hind  femora  without  cilia;  the  glabrous  stripe  on  hind  tibiae 
confined  to  the  space  between  the  rows  of  large  bristles;  costa  with- 
out enlargement;  the  fore  coxae  are  blackened  at  base  as  in  the  male; 
otherwise  as  in  the  male. 

Redescribed  from  the  single  type  specimen  and  5  males  and  2 
females  taken  as  follows:  2  males  and  1  female  at  New  Bedford, 
Massachusetts  (Hough),  May  20,  1896;  1  male  at  Montreal,  Quebec, 
July  7,  1906;  2  males  at  Kearney,  Ontario,  Jtdy  29,  1911,  and  1 
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female  at  the  same  place  July  5,  1909  (Van  Duzee);  1  male  at  Sud- 
bury, Ontario,  July  22,  1915. 

Type  locality. — ''Canada."  Melander  and  Brues  report  it. from 
Massachusetts. 

This  species  is  closely  related  to  pariiomimus  Melander  and  Brues, 
but  differs  in  having  the  anal  angle  of  the  wing  roimded  oflF,  not  at 
all  prominent,  fore  coxae  with  a  blackish  spot  at  base;  the  lamellae 
of  the  hypopygium  are  oval  or  almost  quadrilateral  in  outline;  while 
in  paniomimus  they  are  more  triangular  in  form,  the  fore  coxae  are 
wholly  yellow  in  all  the  specimens  I  have  seen,  and  the  anal  angle 
of  the  wing  is  quite  prominent. 

No.  103.  DOUCHOPUS  PANTOMIMUS  AfeUnder  and  Braes. ' 

Dolicho'pus  pamiomimus  Melander  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  142. — 
Aldrich,  Cat.  N.  Amer.  Diptera,  1906,  p.  303. 

Male, — ^Length  3.5-4.5  mm.;  of  wing  3-3.6  mm.  Face  rather  nar- 
row, golden  yellow.  Front  shining  green.  Antennae,  wholly  black; 
third  joint  large,  about  twice  as  long  as  wide,  pointed  at  tip,  arista 
inserted  a  considerable  distance  before  its  tip.  Lateral  and  inferior 
orbital  cilia  yellowish,  about  six  of  the  upper  cilia  on  each  side  black. 

Dorsum  of  thorax  shining  green,  sometimes  with  a  median  coppery 
vitta,  (in  one  specimen  this  median  line  is  deep  blue),  and  with  a 
little  white  pollen  along  the  anterior  edge;  pleurae  dulled  with  whit- 
ish pollen.  Abdomen  shining  green,  sometimes  with  slight  coppery 
reflections,  with  black  incisures  and  white  pollen,  which  forms  spots 
on  the  sides  of  the  segments.  Hypopygium  black;  its  lamellae  (fig. 
103a)  of  moderate  size,  somewhat  triangular  in  outline,  but  with  the 
apical  margin  roimded,  jagged  and  bristly,  whitish  with  a  rather  wide, 
black,  apical  border. 

Fore  coxae  wholly  yellow  with  minute  pale  hairs  on  the  anterior 
surface.  Middle  and  hind  coxae  black  with  yellow  tips.  Femora 
and  tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  ciliate  on  their  lower  inner  edge  with  pale  hairs  for 
three-fourths  their  length,  these  hairs  placed  at  regular  but  rather 
wide  intervals  and  scarcely  as  long  as  the  width  of  the  femora. 
Posterior  tibiae  black  at  tip;  the  glabrous  stripe  on  upper  surface 
wide,  extending  upon  the  inner  side  of  the  tibiae.  Fore  and  middle 
tarsi  yellow,  more  or  less  darkened  toward  their  tips.  Fore  tarsi 
one  and  a  fourth  times  as  long  as  their  tibiae,  the  joints  of  regularly 
decreasing  length.  Middle  tarsi  one  and  a  third  times  as  long  as 
their  tibiae,  first  joint  without  a  bristle.  Middle  tibiae  with  one 
small  bristle  below.  Hind  tarsi  wholly  black.  Calypters  and  hal- 
teres  yellow,  the  latter  with  black  cilia. 

Wings  (fig.  103)  tinged  with  brownish  gray;  costa  with  a  knotlike 
enlargement  at  tip  of  fifth  vein;  last  section  of  fourth  vein  a  little 
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bent  near  its  basal  third;  hind  margin  of  wing  not  indented  at  tip 
of  fifth  vein;  anal  angle  prominent. 

Redescribed  from  the  type  specimen  and  8  males.  Two  of  the 
latter  were  taken  by  C.  W.  Johnson  at  Niagara  Falls,  New  York, 
June  23;  I  took  3  at  Niagara  Falls,  Ontario,  July  31,  1910;  R.  C. 
Shannon  took  1  at  Dead  Run,  Fairfax  Coimty,  Virginia,  Jime  22, 
1915;  and  2  were  taken  at  Plummers  Island,  Maryland,  May  9,  1914. 

Type  locality. — ^New  Bedford,  Massachusetts. 

Type. — ^In  American  Museum  of  Natural  History. 

No.  104.  DOUCHOPUS  FLAVICILUTUS,  new  spedM. 

Male. — ^Length  4  mm.;  of  wing  the  same.  Face  rather  narrow, 
being  narrowest  below,  brownish,  in  the  type  almost  black  near  the 
antennae,  only  a  little  silvery  ^i  its  extreme  lower  edge.  Front 
shining  green.  Antennae  (fig.  104a)  wholly  black,  second  joint 
small;  third  large,  twice  as  long  as  wide,  rather  obliquely  cut  off  at 
tip  so  as  to  form  a  point  at  upper  apical  angle;  arista  a.bout  as  long 
as  the  antenna  and  inserted  near  apical  third  of  third  joint.  Lateral 
and  inferior  orbital  cilia  yellowish,  a  few  of  the  upper  cilia  black. 

Thorax  dark  green,  not  very  shining;  pleurae  dtdled  with  gray 
pollen.  Abdomen  green;  last  two  s^ments  with  coppery  reflections; 
the  white  poUen  on  its  sides  conspicuous.  Hypopygium  black; 
its  lamellae  (fiig.  1046)  of  moderate  size,  somewhat  oval  in  outline, 
a  little  longer  than  wide,  with  a  small  notch  near  the  middle  of  the 
apical  mai^in,  which  cuts  nearly  through  the  black  border,  below 
this  the  apical  margin  is  jagged  and  bristly,  above  and  on  upper  edge 
they  are  fringed  with  rather  long  fine  hairs. 

Fore  coxae  yellow,  with  a  large  blackish  spot  at  base  on  outer 
side,  anterior  surface  with  delicate  yellow  hairs,  a  few  minute  black 
ones  near  the  tip  on  inner  edge.  Middle  and  hind  coxae  black  with 
yellow  tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  ciliated  with  yellow  hairs 
as  long  as  the  width  of  the  femora,  on  lower  inner  edge  for  two  thirds 
their  length,  and  with  long  black  hairs  on  upper  edge.  Posterior 
tibiae  black  at  tip  for  one-fifth  their  length,  thickened,  glabrous 
on  most  of  their  inner  side,  except  on  apical  fourth.  Fore  and 
middle  tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae, 
black  from  the  tip  of  the  first  joint,  first  joint  of  each  as  long  as  the 
two  following  taken  together;  fifth  joint  of  fore  tarsi  longer  than 
tibiae  the  fourth;  middle  basitarsi  without  a  bristle  above,  their 
with  one  bristle  below.  Calypters,  their  cilia  and  the  halteres 
yellow. 

Wings  (fig.  104)  slightly  grayish;  costa  with  a  knotlike  enlarge- 
ment at  tip  of  first  vein;  last  section  of  fourth  vein  bent  at  its  middle. 


Digitized  by  VjOOQIC 


THE  DIPTEROUS  GENUS  DOLIOHOPUS  IN  NORTH  AMERICA.     153 

hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein  but  shghtly 
bulging  just  before  this  point  and  very  slightly  hollowed  between 
there  and  the  tip  of  sixth  vein;  anal  angle  not  very  prominent. 

Described  from  1  male  taken  by  H.  S.  Parish  at  Waubamic,  Ontario, 
July  14,  1915. 

Type  in  the  collection  of  A.  L.  Melander.  It  met  with  an  accident 
after  the  description  was  written  and  is  in  poor  shape,  the  fore  legs 
being  broken  off. 

No.  105.  DOUCHOPUS  DECOBUS,  new  spmIm. 

Male. — ^Length  4.5  mm.;  of  wing  5  mm.  Face  wide,  covered  with 
coarse  gray  pollen,  which  is  tinged  a  Uttle  with  yellow.  Front  shining 
blue-green.  Antennae  black;  lower  half  of  first  joint  yellow;  third 
joint  large,  nearly  twice  as  long  as  wide,  nearly  straight  above,  rounded 
below,  pointed  at  tip,  arista  inserted  about  the  middle  of  the  upper 
edge.  Low^r  orbital  cilia  yellowish  white,  about  10  of  the  upper 
cilia  on  each  side  black. 

Thorax  blue-green  with  bronze  reflections  which  form  three 
poorly  defined  vittae  on  the  fore  part  of  the  dorsum,  which  is  covered 
with  yellowish  gray  pollen;  pleurae  dtdled  with  gray  pollen.  Ab- 
domen green  with  coppery  reflections  and  narrow  black  incisures, 
somewhat  dulled  with  white  pollen,  which  is  no  thicker  on  the  sides 
than  on  the  upper  surface.  Hypopygium  black,  its  lamellae  large, 
oval,  jagged  and  bristly  on  apical  margin,  white  with  a  narrow  black 
border  on  apical  and  upper  margins,  fringed  on  upper  edge  with 
black  hairs. 

Fore  coxae  yellow  with  a  black  spot  at  base  on  outer  side,  their 
anterior  surface  covered  with  thin  silvery  pollen  and  with  httle  black 
hairs.  Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and 
tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
biistle,  the  latter  cihated  on  apical  haH  of  the  lower  inner  edge  with 
yellow  hairs,  the  longest  of  which  is  scarcely  as  long  as  the  width  of 
the  femora.  Posterior  tibiae  a  Uttle  thickened,  their  tips  black  for 
one-sixth  their  length;  the  glabrous  stripe  on  upper  surface  between 
the  rows  of  large  bristles  distinct  but  not  quite  reaching  their  base, 
basal  third  of  inner  surface  also  glabrous.  Fore  tarsi  about  one  and 
a  third  times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint,  which  is  as  long  ss  the  two  following  joints  taken  together; 
middle  tarsi  a  Uttle  longer  than  their  tibiae,  black  from  the  tip  of  the 
first  joint,  which  has  a  large  bristle  above  near  apical  fourth.  Middle 
tibiae  with  three  bristles  below,  two  near  apical  third  and  one  at 
basal  third.  Hind  tarsi  whoUy  black,  one  and  a  fourth  times  as  long 
as  their  tibiae.  Calypters  and  halteres  yellow,  the  former  with  black 
ciUa. 
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Wings  (fig.  105)  uniformly  tinged  with  brownish  gray;  costa  a  little 
thickened  jiist  before  the  tip  of  first  vein  and  tapering  to  its  tip, 
still  this  enlargment  is  a  little  more  conspicuous  jiist  at  the  tip  of 
first  vein;  last  section  of  fourth  vein  rather  sharply  bent  at  its 
middle  and  ending  a  little  before  the  apex  of  the  wing;  third  vein 
bent  backward  toward  its  tip,  still  the  tips  of  third  and  fourth  vein 
widely  separated;  hind  margin  of  wing  indented  at  tip  of  fifth  vein, 
rather  evenly  roxmded,  the  anal  angle  being  but  little  developed. 

Female. — ^Face  wide  with  coarse  white,  almost  silvery  pollen; 
fore  coxae  sometimes  wholly  yellow;  hind  coxae  largely  yellow, 
sometimes  almost  wholly  so;  middle  tibiae  and  tarsi  as  in  the  male; 
wings  as  in  the  male. 

Described  from  1  male  and  3  females.  The  male  was  taken  at 
Algonquin,  Illinois  (Nason);  2  females  were  taken  at  Battle  Creek, 
Michigan  (Aldrich) ;  1  female  at  Buffalo,  New  York,  June  10,  1908 
(VanDuzee). 

Type.—Uaie,  Cat.  No.  23027,  U.S.N.M. 

The  male  and  female  of  this  species  can  easily  be  separated  from 
those  of  setosus  Loew  by  the  three  bristles  on  the  lower  surface  of 
the  middle  tibiae  and  the  large  bristle  on  upper  edge  of  the  middle 
basitarsi;  in  setosus  there  is  only  one  bristle  on  the  lower  edge  of  the 
middle  tibiae  and  no  bristle  at  all  on  the  middle  basitarsi.  Thid  last 
character  is  the  most  constant  one. 

No..  10«.  DOLICHOPUS  SETOSUS  Loew. 

Dolichopus  setoms  Loew,  Cent.,  vol.  2,  1863,  p.  63;  Mon.  N.  Amer.  Dipt.,  pt.  2, 
1864,  p.  73. 

Male. — ^Length  4.5-5  mm.;  of  wing  the  same.  Face  rather  narrow, 
narrowest  below,  silvery  white.  Front  blue  or  violet,  shining. 
Antennae  black;  first  joint  yellow  below;  third  joint  rather  large, 
longer  than  wide,  somewhat  conical  in  outline,  a  little  pointed  at  tip. 
Lateral  and  inferior  orbital  cilia  yellowish  white,  about  six  of  the 
upper  cilia  on  each  side  black. 

Thorax  green,  sometimes  almost  violet;  dorsum  with  a  little  gray 
pollen  on  its  anterior  portion,  which  sometimes  has  bronze  reflections ; 
pleurae  with  a  little  gray  pollen.  Abdomen  green  with  bronze  and 
sometimes  blue  reflections;  the  white  pollen  on  its  sides  abxmdant. 
Hypopygium  black;  its  lamellae  (fig.  106a)  moderately  large,  some- 
what triangular  in  outline  with  the  upper  apical  comer  roxmded, 
whitish  with  a  black  apical  border,  jagged  and  bristly  at  lower  apical 
comer,  otherwise  the  apical  margin  is  fringed  with  long  blackisli 
hairs. 

Fore  coxae  yellow  with  a  small  brownish  spot  at  base  on  outer  side, 
anterior  surface  with  white  pollen,  its  inner  half  with  black  hairs,  on 
outer  half  the  hairs  are  mostly  yellow.    Middle  and  hind  coxae 
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black  with  yellow  tips,  femora  and  tibiae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  ciliated  below  with 
long  delicate  hairs  for  their  entire  length,  those  on  basal  third  rather 
short;  the  longest  of  the  hairs  are  nearly  twice  as  long  as  the  width 
of  the  femora  and  a  little  wavy  at  tip.  Posterior  tibiae  black  at 
tip  for  one-sixth  their  length,  a  Uttle  thickened;  the  glabrous  stripe 
on  upper  edge  quite  distinct  but  not  reaching  the  tip;  most  of  the 
inner  surface  is  glabrous,  but  this  narrows  apically.  Fore  tarsi 
about  one  and  a  fourth  times  as  long  as  their  tibiae,  black  from  the 
tip  of  the  first  joint,  which  is  about  as  long  as  the  three  following 
joints  taken  together,  all  the  joints  of  regularly  decreasing  length. 
Mddle  tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip  of  the 
first  joint,  their  basitarsi  without  a  bristle  above.  Middle  tibiae 
with  one  long  bristle  below.  Hind  tarsi  wholly  black.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  106)  grayish;  costa  with  a  small  knotlike  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  bent  two-fifths  its 
length  from  its  base,  from  which  point  it  is  very  nearly  parallel  with 
fourth;  hind  mai^^  of  wing  a  little  indented  at  tip  of  fifth  vein, 
rather  evenly  rounded,  the  anal  angle  not  being  very  prominent. 

Ferrude. — Face  wide,  silvery  gray;  third  antennal  joint  about  aa 
wide  as  long,  nearly  round  in  outline,  but  pointed  at  tip;  fore  tarsi 
black  from  the  tip  of  the  first  joint,  still  the  base  of  the  second  is  a 
very  little  yellow;  wings  as  in  the  male,  except  that  there  is  no  en- 
largement of  the  costa  at  tip  of  first  vein;  middle  tibiae  with  one 
long  bristle  below,  their  basitarsi  without  a  bristle. 

Kedescribed  from  the  single  type  specimen,  which  is  from  Massa- 
chusetts; 1  male  from  the  Osten  Sacken  collection,  taken  at  New 
York;  1  male  taken  at  East  Aurora,  New  York,  June  11,  1911;  1 
male  from  Woods  Hole,  Massachusetts;  1  male  taken  at  New  Bed- 
ford, Massachusetts;  and  1  female  taken  at  Ridgeway,  Ontario,  June 
6,  1909. 

The  female  on  the  same  pin  as  the  type  is  not  the  same  species, 
one  female  standing  with  these  marked  ^'seiostLsV  is  the  female  of 
fiageOMenens  Wheeler;  another  female  standing  with  the  Osten 
Sacken  male  may  be  this  species  but  has  no  head. 

Type. — In  Miisexun  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

No.  107.  DOLICHOPUS  SERBATUS,  new  species. 

Male. — ^Le^gth  5.2  nun. ;  of  wing  5  mm.  Face  rather  wide,  nar- 
rower on  lower  half,  silvery  white.  Front  shining  green.  Antennae 
black;  first  joint  yellow  below,  especially  at  apex;  third  joint  oval, 
a  little  longer  than  wide,  rather  rounded  at  tip.  Lateral  and  inferior 
orbital  cilia  whitish,  about  six  of  the  upper  cilia  black. 
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Thorax  shining  green  with  bronze  reflections,  which  form  broad 
poorly  defined  vittae  on  the  dorsum,  which  has  yellowish  white  pollen 
along  the  front;  pleurae  dulled  with  white  pollen.  Abdomen  shining 
green  with  coppery  reflections,  especially  on  the  apical  segments;  the 
white  pollen  of  the  sides  abundant  and  extending  thinly  over  the 
dorsum.  Hypopygium  black;  its. lamellae  moderately  large,  some- 
what quadrangular  in  outline,  being  cut  off  rather  squarely  at  apex, 
and  widening  out  rather  abruptly  from  the  stem  on  upper  edge  at 
base,  yellowish  white  with  a  narrow  blaCk  border  on  apical  and  upper 
margins,  jagged  and  bristly  along  the  apical  end,  fringed  above  with 
rather  long  dark  hairs,  below  with  delicate  pale  hairs. 

Fore  coxae  yellow  with  a  brown  spot  at  base  on  outer  side;  anterior 
surface  with  silvery  white  pollen,  clothed  with  delicate  pale  hairs  on 
outer  half  and  little  black  hairs  on  inner  half.  Middle  and  hind 
coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  ciliate  with 
yellowish  hairs  on  apical  two  thirds  of  lower  inner  edge,  the  longest  of 
these  hairs  fully  as  long  as  the  width  of  the  femora  and  near  its  apex. 
Posterior  tibiae  deep  black  for  one-fourth  their  length,  a  little 
thickened;  the  glabrous  stripe  on  upper  surface  narrow,  a  wider 
glabrous  stripe  on  the  inner  surface  does  not  reach  the  base  and  is 
separated  from  the  one  on  upper  edge  by  the  inner  row  of  llLrge 
bristles  between  which  are  little  hairs.  Fore  and  middle  tarsi  black 
from  the  tip  of  the  first  joint,  the  former  one  and  a  fourth,  the  latter 
one  and  a  third  times  as  long  as  their  tibiae,  rather  stout;  first  joint 
of  fore  tarsi  about  as  long  as  the  remaining  four  taken  together, 
second,  third,  and  fourth  a  little  narrowed  at  base  so  as  to  give  the 
tarsi  a  serrated  appearance;  middle  basitarsi  brownish  almost  to 
their  base,  without  a  bristle  above,  their  tibiae  with  one  bristle  below. 
Hind  tarsi  wholly  black,  nearly  one  and  a  half  times  as  long  as  their 
tibiae.  Calypters  and  halteres  yellow,  the  cilia  of  the  latter  reddish 
yellow,  but  in  certain  lights  appearing  black. 

Wings  (fig.  107)  grayish;  costa  stout,  a  little  enlarged  at  tip  of  first 
vein,  gradually  tapering  to  its  tip;  last  section  of  fourth  vein  bent 
a  little  beyond  its  basal  third,  its  tip  widely  separated  from  the  tip 
of  third,  which  bends  backward;  hind  margin  of  wing  a  little 
indented  at  tip  of  fifth  vein,  rather  evenly  rounded,  the  anal  angle 
not  being  very  prominent. 

Described  from  1  male  taken  on  the  summit  of  Mount  Katahdin, 
Maine,  at  5,215  feet  elevation,  on  August  19,  1902,  and  1  male  taken 
at  Wyandarch,  Long  Island,  New  York,  July  1,  1910,  by  W.  T. 
Davis. 

7Vp€.— Male,  Cat.  No.  23028,  U.S.N.M.,  from  Maine. 
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No.  108.  DOUCHOPUS  BENIDESCENS  Mebuider  and  Bniea. 

Dolichopus  renidescens  Melander  and  Brues,  Biol.  Bull.,  vol.  1,  p.  143. 

Male. — ^Length  4.5-5  mm.;  of  wing  the  same.  Face  very  wide 
and  short,  yellowish  btown.  Front  violet,  green  along  the  orbits 
and  lower  edge,  sometime  wholly  blue-green,  shining.  Antennae 
wholly  black;  third  joint  a  little  longer  than  wide,  obtusely  pointed 
at  tip;  palpi  dark  yellow  with  black  hairs.  Lateral  and  inferior 
orbital  cilia  white,  about  six  to  eight  of  the  upper  cilia  on  each  side 
black. 

Thorax  dark  shining  green,  still  the  dorsum  is  slightly  dulled  with 
almost  invisible  brown  pollen;  pleurae  dulled  with  white  pollen. 
Abdomen  dark  green  with  sUght  bronze  reflections  and  a  little  white 
pollen  on  its  sides.  Hypopygium  black;  its  lamellae  (fig.  108a) 
of  moderate  size,  somewhat  triangular  in  outline,  white  with  wide 
black  border  on  apical  mai^,  which  is  jagged  and  bristly. 

Fore  coxae  yellow  with  a  blackish  spot  at  base  on  outer  side,  their 
anterior  surface  with*  rather  numerous  black  hairs.  Middle  and 
hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow.  Mid- 
dle and  hind  femora  each  with  two  preapical  bristles,  placed  one  before 
the  other,  the  latter  ciUated  on  apical  half  of  lower  inner  edge  with  long 
black  hairs,  the  hairs  being  inserted  rather  widely  apart,  the  longest 
about  as  long  as  the  width  of  the  femora.  Posterior  tibiae  a  little 
thickened,  black  at  tip,  more  extensively  so  on  inner  side,  where  the 
black  sometimes  reaches  three-fourths  their  length,  the  yellow  usually 
reaching  the  tip  on  the  lower  surface;  on  most  of  the  inner  surface 
the  hairs  are  very  minute,  giving  it  the  appearance  of  being  glabrous. 
Fore  tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip  of  the 
first  joint,  which  is  nearly  as  long  as  the  three  following  joints  taken 
together,  fifth  joint  shorter  than  third  and  longer  than  fourth.  Mid- 
dle tarsi  one  and  a  fourth  times  as  long  as  their  tibiae,  black  from  the 
pit  of  the  first  joint,  which  is  without  a  bristle  above.  Middle  tibiae 
with  a  large  bristle  before  apical  third  and  two  small  oneis  just  before 
it  on  the  lower  surface.  Hind  tarsi  fully  pne  and  a  half  times  as  long 
as  their  tibiae,  wholly  black.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  108)  grayish,  usually  strongly  tinged  with  brown  in 
front  of  third  vein;  costa  with  small  enlargement  at  tip  of  first  vein; 
last  section  of  fourth  vein  a  little  bent  before  its  middle;  hind  margin 
of  wing  a  little  indented  at  tip  of  fifth  vein;  wings  of  rather  parallel 
width,  still  a  little  narrowed  from  tip  of  sixth  vein  to  the  anal  angle, 
which  is  prominent;  the  hind  margin  is  a  little  sinuous  between  the 
tii)s  of  fifth  and  sixth  veins,  forming  a  small  lobe  near  sixth. 

Female. — Face  nearly  the  same  width  as  in  the  male,  yellowish 
gray;  hind  femora  without  cilia  below;  hind  tibiae  a  little  thickened, 
18732^—21 ^11 
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not  much  blackened  at  tip;  hind  margin  of  wing  more  roimded,  mak- 
ing the  wing  wider  in  the  middle  than  it  is  in  the  male;  anal  angle 
roimded,  not  very  prominent,  veins  slightly  bordered  with  brown; 
costa  not  enlarged  at  tip  of  first  vein.  The  bristles  of  the  middle 
tibiae  and  tarsi  and  middle  and  hind  femora  as  in  the  male. 

Redescribed  from  8  males  and  2  females.  These  were  taken  at 
.the  following  locations:  Hagerman,  and  Craigs  Moimtain,  Idaho; 
South  Dakota;  Bottineau,  North  Dakota,  Jime  20,  1918 — all  taken 
by  J.  M.  Aldrich;  Bozeman,  Montana,  Jime  4,  1911;  Colorado,  taken 
by  Baker;  1  male  taken  at  Dauphin,  Manitoba,  Jime  22,  1912,  by 
Dr.  E.  M.  Walker,  and  1  male  at  Nelson,  British  Columbia,  July  1, 
1910. 

Type. — ^In  American  Museum  of  Natural  History;  from  North 
Park,  Colorado. 

No.  109.    DOUCHOPUS  HASTATUS  Loew. 

Dolichopus  hastatus  Loew,  Mon.  N.  Amer.  Dipt.  pt.  2, 1864,  .p.  59. — Aldrich 
Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  13. 

Male. — ^Length  5  mm.;  of  wing  the  same.  Face  rather  wide  and 
long,  a  little  narrowed  in  the  tniddle,  pale  golden  yellow.  Front 
green  with  bronze  reflections  and  a  little  yellowish  pollen  along  the 
orbits.  Antennae  (fig.  I09a)  yellow;  third  joint  brown  on  apical 
half  or  more,  somewhat  orbicular  in  outline;  arista  inserted  in  a  notch 
on  upper  edge  of  third  joint,  black,  its  basal  joint  long  and  seems  to 
form  two  thirds  of  the  arista,  the  remainder  seems  to  be  jointed  at 
its  basal  third,  from  which  joint  it  is  compressed  into  a  fusiform 
lamella,  which  is  whitish  at  tip  and  fringed  above  and  below  with 
minute  hairs  on  its  edges,  making  it  appear  much  wider;  this  lamella 
occupies  about  half  the  length  beyond  the  basal  joint.  Proboscis 
brown;  palpi  yellow.  Lateral  and  inferior  orbital  cilia  pale  yellow, 
about  ten  of  the  upper  cilia  on  each  side  black. 

Thorax  green,  dorsimi  with  the  beginings  of  two  dull  coppory 
vittae  in  front,  and  dulled  with  almost  invisible  brownish  pollen, 
except  along  the  front  edge,  where  the  pollen  is  gray;  pleurae  dulled 
with  white  pollen.  Abdomen  green  with  black  incisures  and  slight 
bronze  reflections;  the  white  pollen  on  its  sides  abimdant  and  ex- 
tending upon  the  dorsum.  Hypopygium  black;  its  lamellae  of  mod- 
erate size,  oval  in  outline,  longer  than  wide,  yellowish  white,  some- 
times quite  yellow  or  almost  yellowish  brown,  with  a  black  border, 
which  is  wide  on  apical,  narrow  on  upper  margin,  jagged  and  bristly 
i^t  apex,  fringed  with  delicate  black  hairs  above, 

Fore  coxae  yellow  with  a  small  brown  spot  at  extreme  base  on 
outer  side;  anterior  surface  clothed  on  all  but  its  outer  edge  with 
little  black  hairs;  the  outer  edge  appears  glabrous.  Middle  and  hind 
coxae  black  with  yellow  tips.  Femora  and  tibae  yellow.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  hind  not  ciliated 
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below,  but  with  the  iittle  black  hairs  on  the  sides  reaching  the  lowej* 
edge.  Middle  tibiae  with  their  tips  a  little  enlarged  and  black,  also 
with  a  preapical  brown  ring,  between  which  and  the  black  of  the  tip 
is  a  glabrous,  shining,  white  spot  on  their  upper  side.  Hind  tibiae 
only  slightly  thickened,  blackish  at  tip,  especially  below;  the  gla- 
brous stripe  on  upper  surface  distinct,  but  broken  by  a  few  hairs  and 
not  reaching  either  base  or  tip;  inside  of  the  inner  row  of  large 
bristles  there  is  also  a  narrow  glabrous  line,  which  is  widest  toward 
the  base  and  reaches  the  tip,  but  is  broken  by  a  few  little  hairs  where 
the  infuscation  of  the  tip  begins.  Fore  tarsi  about  equal  to  their 
tibiae  in  length,  black  from  the  tip  of  the  first  joint,  which  is  about  as 
long  as  the  three  succeeding  joints  taken  together,  fifth  a  little  shorter 
than  the  fourth.  Middle  tarsi  about  equal  to  their  tibiae  in  length; 
last  three  joints  distinctly,  although  only  slightly,  compressed,  black; 
first  joint  black  at  base  and  tip,  yellow  in  the  middle.  Hind  tarsi  one 
and  a  third  times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint,  rather  stout,  almost  imperceptibly  compressed;  first  joint 
sometimes  blackened  at  base  below  and  furnished  with  but  two  large 
bristles  above.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  (fig.  109)  grayish,  tinged  with  brownish  in  front  and  along 
the  veins;  costa  not  enlarged  at  tip  of  first  vein;  lost  section  of  fourth 
vein  bent  near  one- third  its  length;  third  vein  bent  backward  a  little 
at  tip;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein, 
from  this  point  to  the  tip  of  sixth  vein  is  a  deep  bisinuate  excision 
wnich  leaves  a  prominent  lobe  at  anal  angle. 

Feirude. — ^Face  wide  and  short,  almost  brown;  arista  about  normal, 
its  basal  joint  being'  about  one-third  of  its  length;  front  green  or 
blue-green:  middle  tibiae  yellow  with  the  tip  slightly  enlarged  and 
tinged  with  brown;  there  is  a  smaii  glabrous  spot  on  upper  side  at 
about  basal  third;  middle  tarsi  very  slightly  compressed;  all  tarsi 
black  from  the  tip  of  the  first  joint;  hind  tibiae  only  slightly  brownish 
at  tip  and  without  any  glabrous  line  inside  of  the  inner  row  of  bristles; 
iv^ings  rather  broadly  and  evenly  rounded  on  their  posterior  margin; 
anal  angle  prominent. 

Redescribed  from  4  males  and  10  females  taken  by  J.  M.  Aldrich 
on  the  top  of  Moimt  Constitution,  Orcas  Island,  Washington  (2,400 
feet),  July  7,  1905,  and  July  17,  1909;  1  male  taken  at  Ilwaco, 
Washington,  July,  1917,  by  A.  L.  Melander;  and  1  male  and  2  females 
taken  at  Eureka,  California,  May  22  to  June  6;  R.  P.  Currie  took  a 
female  at  Kaslo,  British  Columbia,  June  10. 

Type  locality. — Sitka,  Alaska.  J.  M.  Aldrich  reports  it  from 
Moimt  Hood,  Oregon. 
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No.  110.  DOUCHOPUS  COMPTUS,  new  spMies. 

Male, — Length,  5  mm.;  of  wing  the  same.  Face  wide,  covered 
with  yellowish  giay  pollen.  Front  blue-green  with  a  little  yellowish 
pollen  along  the  orbits.  Antennae  (fig.  110a)  yellow;  third  joint 
nearly  orbicular  in  outline,  its  apical  half  blackish;  arista  inserted 
in  a  notch  on  upper  edge  of  third  joint,  black,  the  tip  with  a  fusiform 
enlargement,  which  is  about  one-third  of  the  length  of  arista  and  is 
fringed  on  both  upper  and  lower  edges  with  wiinute  hairs;  this 
enlarged  tip  forms  a  distinct  joint  to  the  arista;  proboscis  blackish; 
palpi  yellow.  Lateral  and  inferior  orbital  cilia  pale  yellow,  about 
eight  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  coppery  reflections  and  a  little  yellowish  pollen 
on  the  anterior  part  of  the  dorsum;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  slight  bronze  reflections.  Hypopygium  black, 
short;  its  lamellae  small,  somewhat  oval  in  outline,  but  tapering  into 
the  stem,  about  one  and  a  fourth  times  as  long  as  wide,  yellowish 
with  a  black  border  on  the  rounded  apical  margin,  which  is  a  little 
jagged  and  bristly  at  its  upper  corner,  otherwise  fringed  with  black 
hail's. 

Fore  coxae  yeilow,  with  only  a  trace  of  brown  at  base  on  outer  side, 
their  anterior  surface  clotjied  with  stiff  black  hairs,  except  at  base 
on  outer  edge  where  there  are  a  few  paie  hairs.  Middle  and  hind 
coxae  black  with  yellow  tips.  All  trochanters  with  a  small  brown 
spot  below.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  without  cilia  below,  the 
little  black  hairs  on  their  sides  reaching  the  lower  edge.  Forie 
tibiae  slightly,  the  middle  and  hind  ones  conspipuously  brown  at  tip. 
Middle  tibiae  also  with  a  faint  brownish  ring  near  apical  third  and 
with  a  narrow  glabrous  line  on  upper  surface,  which  expands  a  little 
beyond  the  brown  ring,  so  as  to  form  a  small  glabrous  spot.  Pos- 
terior pair  thickened;  the  glabrous  stripe  on  upper  surface  distinct, 
but  it  does  not  reach  either  base  or  tip.  All  tarsi  wholly  black, 
except  the  first  joint  of  fore  tarsi,  which  is  yellowish  below.  Fore 
and  middle  tarsi  stout,  very  slightly  compressed,  a  little  longer  than 
their  tibiae,  the  first  joint  being  about  as  long  as  the  three  suc- 
ceeding joints  taken  together;  middle  basitarsi  without  a  bristle 
above.    CaJypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  110)  grayish,  very  slightly  darker  in  front  of  second 
vein;  costa  not  enlarged  at  tip  of  first  vein;  last  section  of  fourth 
vein  bent  before  its  middle;  third  vein  bent  backward  a  little  to- 
ward its  tip;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth 
vein;  the  wing  widest  just  back  of  this  point;  wing  with  a  large  lobe 
from  the  tip  of  sixth  vein  to  the  anal  angle. 

Described  from  1  male  taken  at  Tallac  Lake,  Tahoe,  California, 
July  3,  1915,  by  E.  P.  Van  Duzee. 
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This  differs  from  hastaius  Loew  in  having  the  lamella  on  the  arista 
longer;  the  hypopygium  is  much  shorter  and  the  lamellae  are  very 
much  smaller  than  in  hoMatus;  the  wing  has  nearly  the  same  lobe  at 
the  anal  angle,  but  here  the  hind  margin  is  nearly  straight  between 
the  tips  of  fifth  and  sixth  veins,  while  in  liastaius  it  is  deeply  sinuous 
between  these  points. 

The  two  species  resemble  each  other  very  much  in  the  form  and 
color  of  the  antennae  and  arista,  the  lobe  at  tip  of  sixth  vein,  the 
color  of  middle  tibiae  and  the  glabrous  spot  on  their  upper  surface. 

This  is  another  example  of  the  remarkable  grouping  of  two  or  more 
species  with  several  prominent  and  striking  characters  in  common 
and  yet  with  good  distinguishing  points  by  which  to  separate  them, 
which  we  meet  in  this  genus. 

Type, — In  California  Academy  of  Sciences. 

No.  111.  DOUCHOPUS  DORSALIS,  new  spMiM. 

Male. — ^Length  5.7  mm.;  of  wing  5.6  mm.  Face  rather  wide,  nar- 
rowed a  little  below,  silvery  white.  Front  green,  with  white  pollen 
along  the  orbits.  First  antennal  joint  yellow,  second  mostly  yellow, 
but  blackened  at  tip;  third  wholly  black,  about  as  long  as  wide, 
somewhat  orbicular  in  outline,  still  a  little  pointed  at  tip.  Lateral 
and  inferior  orbital  cilia  yellowish  white,  about  five  of  upper  cilia 
black. 

Thorax  green,  dorsum  with  a  narrow  median  and  wide  lateral 
coppery  vittae,  considerably  dulled  with  thick  yellowish  gray  pollen. 
Abdomen  green  with  coppery  reflections;  white  pollen  on  its  sides 
abundant  and  extending  over  the  dorsum.  Hypopygium  black;  its 
lamellae  large,  somewhat  triangular  in  outline,  but  with  the  upper 
comer  roimded,  whitish  with  a  moderately  wide  black  border  on  the 
apical  margin,  which  is  jagged  and  bristly,  more  deeply  so  at  lower 
comer. 

Fore  coxae  wholly  yellow,  their  anterior  surface  covered  with 
white  pollen  and  minute  black  hairs,  which  are  mixed  with  delicate 
yellow  ones  on  out«r  half.  Femora  and  tibiae  yellow.  Middle  and 
hind  femora  each  with  one  preapical  bristle,  the  latter  bare  below. 
Posterior  tibiae  a  little  infuscated  on  inner  side  at  tip;  the  usual 
glabrous  stripe  on  upper  surface  between  the  two  rows  of  large 
bristles  distinct  but  somewhat  broken  by  a  few  little  hairs.  Middle 
tibiae  with  three  bristles  below,  a  pair  at  apical  third  and  one  at  basal 
third;  they  have  three  quite  distinct  glabrous  spots  on  upper  side. 
Fore  tarsi  a  little  longer  than  their  tibiae,  yellow,  a  little  infuscated 
toward  the  tip,  fifth  jolht  almost  black;  first  joint  a  little  longer 
than  the  following  two  taken  together,  second  half  as  long  as  first, 
third  and  fifth  of  about  equal  length,  fourth  a  little  shorter.    Middle 
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tarsi  black  from  the  tip  of  first  joint,  which  is  brownish;  it  has  a 
large  bristle  on  upper  siirface  beyond  its  middle.  Hind  tarsi  missing 
in  the  type,  but  no  doubt  they  would  be  wholly  black  as  in  other 
species  with  blackened  tips  to  the  tibiae.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  Ill)  grayish,  slightly  tinged  with  brown  in  front  of 
second  vein  and  narrowly  along  the  fourth  and  cross  veins;  costa  a 
very  little  thickened  from  before  the  tip  of  the  first  vein,  gradually 
tapering  to  its  tip;  last  section  of  fourth  vein  a  little  bent  near  its 
basal  third,  being  about  as  far  from  the  cross- vein  as  the  length  of 
that  vein;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein; 
wing  narrowing  from  a  little  beyond  the  tip  of  fifth  vein  to  the  anal 
angle,  which  is  still  rather  prominent  as  the  hind  margin  does  not 
round  off  to  the  root  of  the  wing. 

Described  from  1  male  taken  on  rocks  by  the  side  of  a  stream  on 
the  White  Mountains,  New  Mexico,  at  Rio  Ruidoso,  at  6,500  feet 
elevation  (Totnisend). 

Type.—UeAe,  Cat.  No.  23029,  U.S.N .M. 

No.  112.  DOUCHOPUS  ABBASUS,  new  spMiM. 

Male. — ^Length  4.6  mm. ;  of  wing  the  same.  Face  rather  wide  and 
long,  silvery  white.  Front  shining  green.  Antennae  yellow,  third 
joint  with  apical  half  brown,  a  little  longer  than  wide,  obtusely 
pointed  at  tip.  Palpi  yellow.  Lateral  and  inferior  orbital  cilia 
white,  about  eight  of  the  upper  cilia  on  each  side  black. 

Thorax  shining  green  with  brassy  reflections  and  yellowish  gray 
pollen  on  the  dorsiim,  which  does  not  dull  it  much,  the  bristles  inserted 
in  little  black  dots;  pleurae  dulled  with  white  pollen.  Abdomen 
green  with  conspicuous  coppery  reflections;  the  white  pollen  on  its 
sides  abundant  and  extending  upon  the  dorsiim.  Hypopygium 
black;  its  lamellae  (fig.  112)  large,  oval,  nearly  twice  as  long  as  wide, 
whitish  with  a  black  border  on  apical  and  part  of  upper  margin, 
jftgged  and  bristly  at  apex,  fringed  with  deUcate  hairs  above. 

All  coxae  yellow;  fore  coxae  almost  glabrous  on  the  front  surface, 
still  with  a  few  very  deUcate  yellow  hairs.  Femora  and  tibiae  yellow- 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
glabrous  below.  Posterior  tibiae  but  little  thickened,  blackened  on 
their  apical  half,  the  black  shading  into  the  yellow;  the  usual  glabrous 
stripe  on  upper  surface  appears  as  a  yellowish  stripe  between  the 
rows  of  large  bristles,  it  does  not  quite  reach  the  base  or  tip.  Fore 
tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae,  somewhat 
infuscated  from  their  base,  but  only  the  fifth  joint  black;  first  joint 
as  long  as  the  three  following  joints  taken  together,  fourth  about 
two>thirds  as  long  as  third,  fifth  fully  as  long  as  fourth  and  a  Uttle 
wider,  Jieing  slightly  enlarged.    Middle  tarsi  infuscated  from  their 
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base,  especially  below.  Hind  tarsi  black;  first  joint  rather  slender  for 
a  Dolichopibs  and  witl\  two  large  bristles  on  upper  surface.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  grayish,  more  yellowish  brown  in  front  of  third  vein;  costa 
not  enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent 
before  its  middle;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein,  rather  evenly  rounded,  the  anal  angle  not  being  very 
much  developed. 

Described  from  1  male  which  I  took  on  Grand  Island,  Erie  County, 
New  York,  August  17,  1913. 

Type.— Male,  Cat.  No.  23030,  U.S.N.M. 

No.  lis.  DOUCHOPUS  MABGINATUS  AMrieh. 

Dolichopus  marginatus  Aldrich,  Kaiunus  Univ.  Quart.,  vol.  2,  1893,  p.  17. — 
MsLANDBR  and  Bbues,  Biol.  Bull.,  vol.  1, 1900,  pp.  135  and  148. 

Male, — ^Length  6.6-6  mm.;  of  wing  4.2-5  mm.  Face  rather  wide, 
white,  sometimes  more  grayish.  Front  violet  with  a  narrow  green 
edge  above  the  antennae  and  along  the  orbits.  First  and  second 
antennal  joints  yellow,  usually  with  the  upper  edge  very  narrowly 
black;  third  joint  black  with  the  base  or  even  half  yellow,  somewhat 
conical  in  outline,  but  little  longer  than  wide,  obtusely  pointed  at 
tip.  Lateral  and  inferior  orbital  cilia  pale  yellow;  about  seven  of 
the  upper  cilia  on  each  side  black. 

Thorax  shining  green  with  bronze  reflections,  which  often  form  a 
median  vitta  on  the  dorsiim;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  coppery  reflections  on  the  hind  margins  of  the 
segments.  Hypopygium  black;  its  lamellae  (fig.  113)  rather  large, 
somewhat  orbicular  in  outline,  white  with  a  rather  wide,  sharply 
defined  black  border  on  apical  margin,  jagged  and  bristly  at  lower 
apical  comer,  otherwise  fringed  on  apical  and  upper  margins  with  very 
long  curved  black  hairs. 

Fore  coxae  yellow  with  a  blackish  spot  at  base  on  outer  side,  ante- 
rior surface  with  black  hairs  except  at  upper  outer  corner,  where  the 
hairs  are  yellow.  Middle  and  hind  coxae  yellow  on  inner  side  and  at 
tip,  black  on  outer  surface  for  two-thirds  their  length.  Femora  and 
tibae  yellow.  Middle  and  hind  femora  each  with  one  large  preapical 
bristle,  the  latter  ciliated  on  lower  inner  edge  with  long  black  hairs, 
the  longest  of  which  are  longer  than  the  width  of  the  femora.  Pos- 
terior tibiae  slightly  thickened,  infuscated  at  tip  on  inner  side  for 
one-fourth  their  length  and  with  a  brown  line  on  inner  surface  from 
near  their  base  to  the  middle,  sometimes  almost  uniting  with  the 
blackish  color  at  tip,  the  glabrous  stripe  on  upper  surface  broad 
and  conspicuous,  a  little  broken  before  the  tip  by  a  few  little  hairs. 
Pore  and  middle  tarsi  a  little  longer  than  their  tibiae,  darkened 
toward  their  tips.     Fore  tarsi  with  the  last  two  joints  black;  first 
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joint  about  as  long  as  the  following  three  taken  together;  fifth  fully 
as  long  as  the  fourth,  and  with  a  point  projecting  over  the  claws, 
which  terminates  in  several  hairs,  still  the  joint  is  scarcely  compressed. 
Hind  tarsi  one  and  one-fourth  times  as  long  as  their  tibiae,  wholly 
black.    Calypters  and  halteres  yellow,  the  former  with  black  ciUa. 

Wings  grayish;  costa  with  a  small  knotlike  enlargement  at  tip  of 
first  vein;  last  section  of  fourth  vein  bent  before  its  middle,  its  tip 
widely  separated  from  the  tip  of  the  third  vein,  which  bends  back- 
ward a  little;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth 
vein,  rather  regularly  rounded,  the  anal  angle  being  rounded,  but 
moderately  prominent. 

Female, — Face  broad,  grayish  white;  tarsi  a  little  darker  than  in 
the  male;  hind  tibiae  less  blackened  at  tip  and  without  the  brown 
line  on  inner  surface  which  is  found  in  the  male;  hind  femora  not 
ciliated;  costa  not  enlarged  at  tip  of  first  vein;  otherwise  about  as  in 
the  male.  Middle  tibiae  with  three  bristles  below,  two  at.  apical 
third  and  one  near  basal  third,  their  basitarsi  without  a  bristle  above. 

Redescribed  from  the  twotype  specimens  in  J.  M.  Aldrich's  col- 
lection, which  were  taken  in  Connecticut,  and  from  5  males  and  5 
females;  2  males  and  3  females  were  taken  at  New  Bedford,  Massa- 
chusetts; 1  pair  at  Woods  Hole,  Massachusetts,  July  2,  1899;  1 
female  at  Ipswich,  Massachusetts,  July  29,  1909;  and  2  males  on 
Long  Island,  New  York,  July.  [Chesapeake  Beach,  Maryland,  at 
edge  of  salt  water,  September  8,  1920. — J.  M.  A.] 

Types. — ^In  the  University  of  Kansas  collection  and  in  that  of 
J.  M.  Aldrich. 

No.  114.  DOUCHOPUS  BEFLECTUS  Aldrich. 
Dolichopus  reflectus  Aldbich,  Kansas  Univ.  Quart. ,  vol.  2,  1893,  p.  12. 

Male. — Length  6  mm.;  of  wing  4.5-4.8  mm.  Face  moderately 
wide,  slightly  narrowed  below,  white.  Front  green  with  more  or  IcJss 
blue  or  violet  reflections.  Antennae  yellow;  third  joint  ^darker  or 
brownish,  a  little  longer  than  wide,  somewhat  conical  in  outline, 
rather  rounded  at  tip;  palpi  dark  yellow.  Lateral  and  inferior  cilia 
yellow,  about  seven  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  bronze  reflections,  which  usually  form  a  median 
vitta  on  the  dorsum,  the  anterior  edge  of  which  is  dulled  with  grayish 
pollen,  posterior  portion  and  scutellum  usually  with  blue  reflections; 
pleurae  dulled  with  white  pollen.  Abdomen  green  with  bronze 
reflections,  sometimes  more  bronze-brown  with  green  reflections; 
the  white  pollen  on  its  sides  abundant  and  reaching  upon  the  dorsum. 
Hypopygium  black;  its  lamellae  of  moderate  size,  somewhat  triangular 
in  outline,  but  roimded  at  apex,  whitish  with  a  moderately  wide 
black  border  on  apical  margin,  which  is  jagged  and  bristly  on  its 
lower  half,  and  fringed  with  delicate  hairs  on  upper  half. 
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Fore  coxae  yellow,  their  anterior  surface  covered  with  little  black 
hairs.  Middle  and  hind  coxae  black  on  outer  side,  yellow  on  inner 
surface  and  at  tip.  Femora  and  tibae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  ciliated  with  long 
stiff  black  hairs  on  lower  inner  edge,  these  hairs  inserted  at  nearly 
equal  distances,  but  rather  far  apart,  the  longest  hairs  longer  than  the 
width  of  the  femora.  Posterior  tibiae  a  little  thickened,  black  at  tip 
for  one-fifth  their  length,  their  inner  surface  with  a  wide  apparently 
glabrous  stripe,  which  is  narrowed  apically,  and  is  in  reality  covered 
with  very  minute  black  hairs.  Fore  and  middle  tarsi  about  one  and  a 
fourth  times  as  long  as  their  tibiae,  inf uscated  from  the  tip  of  the  first 
joint,  which  is  about  equal  to  the  two  following  joints  taken  together, 
fourth  and  fifth  joints  of  nearly  equal  length.  Hind  tarsi  one  and  a 
third  times  as  long  as  their  tibiae,  wholly  black.  Calypters  and  hal- 
teres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  114)  grayish;  costa  with  a  very  slight  enlargement  at 
tip  of  first  vein;  last  section  of  fcurth  vein  sharply  bent  at  nearly  a 
right  angle  near  its  middle  and  with  a  stump  of  a  vein  at  the  pos- 
terior or  first  bend;  hind  margin  of  wing  a  little  indented  at  tip  of 
fifth  vein;  anal  angle  rather  prominent  but  rounded. 

Female, — Face  wide,  more  grayish  than  in  the  male;  third  antennal 
joint  about  as  long  as  wide;  hind  femora  with  a  row  of  stiff  black  hairs 
on  lower  inner  edge,  the  longest  of  which  are  about  one-fifth  as  long 
as  the  width  of  the  femora  and  might  almost  be  called  cilia;  hind 
tibiae  without  the  apparently  glabrous  stripe  on  inner  surface;  costa 
without  an  enlargement;  otherwise  about  as  in  the  male.  Middle 
tibiae  with  three  bristles  below,  one  pair  at  apical  third  and  one  bristle 
at  basal  third,  their  basitarsi  without  a  bristle  above. 

Redescribed  from  1  female  from  the  type  material;  it  was  taken  at 
Philadelphia,  Pennsylvania,  May  30;  also  from  1  female  from 
Lawrence,  Kansas;  1  female  and  2  males  from  Columbus,  Ohio,  May 
10;  1  male  taken  at  Buffalo,  New  York,  June  24;  1  male  at  Boon  ton, 
New  Jersey,  June  2;  2  males  at  Lafayette,  Indiana,  Jime  4;  2  males  at 
Algonquin,  Illinois;  1  male  taken  at  Jacksonville,  Florida,  by  Mrs. 
Slosson;  1  male  from  Plummer's  Island,  Maryland,  June  6,  by  W.  V. 
Warner;  and  2  males  taken  at  Washington,  District  of  Columbia^ 
August  13,  1917,  by  A.  L.  Melander. 

No.  115.  DOUCHOPUS  ALBICOXA  Aldrich. 

DoUchojms  albicoxa  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  10,  pi.  l,fig» 
13. — Johnson,  Insects  of  New  Jersey,  1909,  p.  756. 

Male, — ^Length  4-4.5  mm. ;  of  wing  4  mm.  Face  rather  wide,  sil- 
very white.  Front  shining  green.  Antennae  black;  first  joint  yellow 
on  the  lower  edge;  third  joint  scarcely  longer  than  wide,  obtusely 
pointed  at  tip.  Lateral  and  inferior  orbital  cilia  whitish.  Palpi 
yellow. 
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Thorax  dark  shining  green,  sometimes  with  coppery  reflections; 
these  may  form  two  narrow  vittae  along  the  center  of  the  dorsum 
with  a  slender  shining  green  line  between  them;  the  dorsum  is  dis- 
tinctly dusted  with  white  pollen.  Abdomen  shining  green,  sometimes 
with  slight  bronze  reflections,  and  with  spots  of  white  pollen  on  the 
sides  of  the  segments.  Hypopygium  black;  its  lamellae  large,  some- 
what oval  in  outline,  white  witli  a  rather  narrow  black  border  on  the 
apical  margin,  which  is  jagged  and  bristly,  upper  edge  fringed  with 
black  hairs,  lower  edge  with  a  few  pale  ones. 

Fore  coxae  pale  yellow;  their  anterior  surface  covered  with  abund- 
ant silvery  white  pollen  and  appears  bare,  still  they  have  mmcierous, 
very  minute,  white  hairs,  and  the  usual  black  bristles  at  tip.  Middle 
and  hind  coxae  black  with  yellow  tips.  Femora  aaid  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
nearly  bare  below,  their  lower  half  having  only  very  minute  yellow 
hairs.  Posterior  tibia  a  little  infuscated  at  tip,  especially  on  inner 
side,  where  it  is  sometimes  infuscated  for  one-liiird  its  length  and  in 
other  specimens  only  a  little,  still  always  distinctly  blackened  on 
inner  side.  Fore  tarsi  (fig.  115a)  nearly  one  and  a  half  times  as  long 
as  their  tibiae;  first  joint  about  two-thirds  as  long  as  the  tibiae; 
third  and  fourth  each  a  little  more  than  half  as  long  as  the  joint  pre- 
ceding it;  first  three  joints  slender,  yellow,  last  two  black,  compressed; 
fourth  small,  somewhat  triangular,  about  as  wide  at  apex  as  long; 
fifth  wider  than  the  fourth,  somewhat  oval  in  outline,  about  equal 
to  'the  third  in  length,  fringed  with  minute  recumbent  hairs  on  upper 
edge.    Calypters,  their  cilia,  and  the  halteres  yellow. 

Wings  (fig.  116)  grayish,  more  or  less  tinged  with  brown  in  front  of 
third  vein;  costa  scarcely  at  all  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  a  little  bent  before  its  middle;  third  vein  bent 
backward  a  little  so  as  to  converge  with  fourth  toward  their  tips; 
hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein;  anal  angle 
nearly  obsolete,  the  wing  being  narrowed  at  base. 

Female. — Face  wide,  silvery  white;  third  antennal  joint  nearly 
round  with  a  notch  above  at  tip,  the  arista  inserted  at  upper  comer 
of  this  notch;  fore  tarsi  infuscated  almost  to  their  base,  third  and 
fifth  joints  of  nearly  equal  length,  fourth  a  little  shorter,  fifth  a  very 
little  widened;  middle  tibiae  with  three  bristles  below,  one  pair  at 
apical  third  and  one  bristle  at  basal  third,  their  basitarsi  with  a  large 
bristle  above;  in  the  male  the  middle  tibiae  have  three  bristles,  as  in 
the  female,  except  that  the  one  at  basal  third  is  small;  in  some 
females  the  basitarsi  do  not  have  the  bristle  above,  but  it  may  have 
been  broj^en  oflf;  fore  coxae  less  silvery  than  in  the  male  and  with 
conspicuous  little  black  hairs  on  their  anterior  surface,  except  on  the 
outer  edge,  where  there  are  some  very  mjuiute  white  ones;  wings 
about  as  in  the  male,  except  that  the  anal  angle  is  a  little  more  promi- 
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nent.  Cilia  of  calypters  more  or  less  blackish,  usually  the  yellow 
predominating. 

Redescribed  from  many  males  and  females.  The  Aldrich  collection 
contains  specimens  from  New  Hampshire,  taken  by  Mrs.  Slosson; 
Algonquin,  Illinois,  taken  by  Dr.  W.  A.  Nason;  PoUc  County,  Wis- 
consin, July,  taken  by  Baker;  and  Lafayette,  Indiana,  taken  June 
4-18,  1916,  by  J.  M.  Aldrich.  I  have  taken  it  at  Buffalo,  New  York, 
•June  12,  1910;  Gowanda,  New  York,  June  15,  1913;  Portage,  New 
York,  July  1,  1917;  Ridgeway,  Ontario,  July  15,  1917;  Fort  Erie, 
Ontario,  July  4,  1910;  Chatham,  Ontario,  June  17,  1915;  Bond  Lake, 
Ontario,  July  16,  1918.  H.  S.  Parish  took  it  at  Waubamic,  Ontario, 
June  14,  1915.  A.  L.  Melander  took  it  at  Lynden,  Vermont,  Jime  13, 
1914.  In  the  United  States  National  Museum  are  specimens  taken 
at  the  White  Moimtains,  New  Hampshire,  by  Morrison;  at  Bristol, 
Rhode  Island,  June,  1878;  and  Beverly,  Massachusetts,  Jime. 

Type  localities, — ^Massachusetts  and  Connecticut.  Aldrich  reports 
it  from  Michigan.  Johnson,  Insects  of  New  Jwsey,  1909,  reports  it 
from  Clementon,  May  30;  Anglesea,  May  28;  Burlington  and  Ocean 
Counties,  May. 

Type. — In  University  of  Kansas.  The  females  of  albicoxa,  varia- 
hUis,  and  sodus  dififer  as  follows:  Socius  has  no  bristle  on  the  middle 
basitarsi,  which  is  usually,  if  not  always,  found  in  the  others,  and  the 
posterior  tibiae  have  sharply  defined  black  tips;  in  variabilis  these 
tibiae  are  wholly  yellow,  while  in  albicoxa  they  are  blackeAed  a 
little,  especially  on  inner  side,  but  the  blackish  color  shades  into  the 
yellow.  In  albicoxa  the  third  and  fourth  veins  of  the  wing  are  dis- 
tinctly convergent,  their  tips  being  rather  close  together;  in  variabilis 
the  tips  are  widely  separated,  but  the  third  vein  bends  back  a  little 
at  tip;  while  in  socius  the  third  and  fourth  veins  are  nearly  parallel 
at  tip,  the  third  being  nearly  straight. 

No.  116.  DOUCHOPUS  PUJITUS,  new  spedes. 

Male, — ^Length  5.7  mm. ;  of  wing  5  mm.  Face  wide,  grayish  white. 
Front  greenish,  or  bronze-brown  with  green  reflections.  Antennae 
(fig.  116)  black;  first  joint  yellow  below;  third  moderately  large, 
a  little  longer  than  wide,  somewhat  roimded  at  tip;  arista,  a  little 
longer  than  the  antennae  with  an  enlarged,  somewhat  spear-shaped 
tip,  which  forms  more  than  one- third  of  its  length.  Lateral  and  in- 
ferior orbital  cilia  yellowish,  about  seven  of  the  upper  cilia  on  each 
side  black. 

Thorax  greenish,  or  bronze^brown  with  green  and  coppery  reflec- 
tions; dorsum  a  little  dulled  with  gray  pollen;  pleurae  dulled  with 
-white  pollen.  Abdomen  green  with  coppery  reflections;  the  white 
pollen  on  its  sides  abundant  and  extending  upon  the  dorsum. 
Hypopygium  black;    its  lamellae  rather  large,  somewhat  elliptical 
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in  outline,  but  narrowed  at  base,  about  twice  as  long  as  wide,  yellow- 
ish white  with  a  broad  black  border  on  apical,  and  narrow  border 
on  upper  margin,  jagged  and  bristly  at  apex,  fringed  with  black 
hairs  above. 

Fore  coxae  yellow,  blackened  at  tip  for  nearly  one  half  their  length, 
their  anterior  surface  covered  with  coarse  black  hairs.  Femora  and 
tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  ciliated  on  lower  inner  edge  for  one-third  their  • 
length  with  yellow  hairs,  the  longest  of  which  is  a  little  shorter  than 
the  width  of  the  femora.  Posterior  tibiae  thickened,  especially  at 
tip,  black  at  tip  for  more  than  one  fourth  their  length;  the  glabrous 
stripe  on  upper  edge  distinct,  their  inner  surface  nearly  glabrous  on 
its  basal  two-thirds;  on  the  lower  outer  edge  there  is  a  row  of  about 
six,  regularly  placed  bristles  of  nearly  equal  length,  which  are  about 
as  long  as  the  thickness  of  the  tibia.  Fore  tarsi  (fig.  116a)  one  and 
a  third  times  as  long  as  their  tibiae;  second  joint  about  three-fourths 
as  long  as  the  first,  third  shorter  than  the  second,  fourth  short, 
slightly  compressed,  about  as  long  as  wide;  first  three  joints  yellow, 
fourth  yellow  with  brownish  tip,  fifth  black,  much  compressed,  not 
as  long  as  third,  somewhat  triangular,  about  as  wide  near  the  tip  as 
long.  Middle  tarsi  black  from  the  tip  of  the  first  joint,  which  has 
several  small  bristles  on  its  sides  and  below,  and  one  small  bristle 
above.  Middle  tibiae  with  three  large  bristles  on  lower  anterior 
surface  and  two  on  lower  posterior  edge,  sometimes  one  of  these 
seems  to  be  missing.  Hind  tarsi  wholly  black.  Calypters  and 
halteres  yellow,  the  former  with  yellow  cilia  which  sometimes  appear 
to  be  almost  black  in  certain  lights. 

Wings  grayish;  costa  with  a  slight  elongated  enlargement  at  tip 
of  fiirst  vein;  last  section  of  fourth  vein  bent  near  basal  third;  third 
vein  bent  backward  at  tip,  but  the  tips  of  third  and  fourth  rather 
widely  separated;  hind  margin  of  wing  scarcely  indented  at  tip  of 
fifth  vein;  anal  angle  rather  prominent  but  roimded. 

Female. — ^Face  a  little  wider  than  in  the  male;  antennae  as  in  the 
male  except  that  the  arista  is  plain,  still  it  has  a  small  but  distinct 
thickening  at  its  middle;   fore  tarsi  plain,  one  and  a  third  times  83 
long  as  their  tibiae,  infuscated  toward  their  tips,  but  only  the  fifth 
joint  black,  fiirst  joint  as  long  as  the  three  following  taken  together, 
fourth  scarcely  as  long  as  fifth;    hind  femora  without  cilia  below, 
their  tibiae  but  little  thickened,  blackened  a  little  at  tip,  not  glabrous 
on  inner  surface,  with  the  row  of  bristles  on  lower  outer  edge  larger 
and  less  regularly  inserted  than  in  the  male;  middle  basitarsi  with  a 
large  bristle  above;  cilia  of  the  calypteres  black, still  somewhat  yellow- 
ish in  certain  lights;    wings  more  tinged  with  brown;    costa  not 
thickened  at  tip  of  first  vein. 
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Described  from  2  males  and  1  female  taken  at'  Nain,  Labrador, 
August  18. 

The  formation  of  the  fore  tarsi  and  the  costal  enlargement  are  very 
much  like  that  of  splendidus  Loew. 

Type  and  allotype. — ^In  the  collection  of  the  Boston  Society  of 
Natural  History. 

No.  117.  DOUCHOPUS  POBPHYBOPS,  new  spMies. 

Male. — ^Length,  4.5-5  mm.;  of  wing  the  same.  Face  moderately 
wide,  silvery  white,  but  slightly  tinged  with  yellow.  Front  violet 
with  a  narrow  edge  of  green  in  front  and  along  the  orbits.  Antennae 
(fig.  117a)  black;  first  joint  with  the  lower  half  yellow;  third  joint 
large,  nearly  three  times  as  long  as  wide,  pointed  at  tip,  arista  in- 
serted near  apical  third,  longer  than  the  antennae.  Lateral  and 
inferior  orbital  cilia  whitish;  about  six  of  the  upper  cUia  on  each 
side  black. 

Thorax  green,  with  three  bright  coppery  vittae  on  the  dorsum, 
the  median  one  sharply  .defined,  the  lateral  ones  just  above  the 
pleural  suture,  wide  and  not  so  distinctly  limited,  extending  from 
the  front  to  the  root  of  the  wing;  anterior  portion  of  the  doisimi 
somewhat  dulled  with  brownish  gray  pollen;  pleurae  with  silvery 
white  pollen.  Abdomen  green  with  coppery  reflections,  which  are 
more  conspicuous  on  the  hind  margins  of  the  segments;  the  white 
pollen  on  its  sides  abundant.  Hypopygium  black;  its  lamellae  (fig. 
1176)  rather  large,  somewhat  quadrilateral  in  outline,  a  little  longer 
than  wide,  white,  with  a  black  border,  which  is  wide  on  apical,  narrow 
on  upper  margin,  jagged  and  bristly  at  apex,  fringed  above  with 
dark,  below  with  pale  hairs. 

Fore  coxae  yellow,  inner  half  of  front  surface  with  little  black  hairs, 
inner  half  with  minute  pale  ones.  Middle  coxae  black  on  the  outer- 
surface,  with  yellow  tips.  Hind  coxae  almost  wholly  yellow.  Fe- 
mora and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  nearly  glabrous  below.  Posterior  tibiae 
very  little  thicker  than  the  others,  blackened  at  tip,  but  the  black 
shading  into  the  yellow.  Fore  tarsi  (nearly  like  fig.  116a)  about  one 
and  a  half  times  as  long  as  their  tibiae;  first  four  joints  yellow,  fifth 
black;  first  three  joints  slender,  fourth  short,  somewhat  triangular, 
not  much  longer  than  the  width  of  apical  end;  fifth  joint  much  com- 
pressed and  widened,  somewhat  triangular,  nearly  as  wide  at  apex 
as  long,  tnm.cate  at  tip,  about  three  times  as  long  as  the  fourth  joint 
and  about  equal  to  the  third  in  length.  Middle  tarsi  longer  than 
their  tibiae,  black  from  the  tip  of  the  first  joint,  which  has  a  large 
bristle  at  apical  fourth  on  upper  surface.  Hind  tarsi  wholly  black, 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 
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Wings  (fig.  117)  tinged  with  brownish;  costa  not  enlaiged  at  tip  of 
first  vein;  last  section  of  fourth  vein  rather  sharply  bent  before  its 
middle,  sometimes  with  a  little  stump  of  a  vein  at  the  bend;  hind 
margin  of  wing  scarcely  indented  at  tip  of  fifth  vein,  rather  broadly 
rounded,  the  anal  angle  not  being  much  developed. 

Female. — Face  wide;  third  antennal  joint  (fig.  117c)  only  a  little 
longer  than  wide,  oval,  but  a  little  pointed  at  tip;  fore  tarsi  plain, 
first  three  joints  yellow,  last  two  black  (sometimes  only  the  first)  and 
basal  half  of  second  join,t  is  yellow,  fifth  joint  slightly  longer  and 
broader  than  fourth;  middle  tibiae  with  three  bristles  below,  one  pair 
at  apical  third  and  one  bristle  at  basal  third,  their  basitarsi  with  a 
large  bristle  near  apical  third;  wings  about  as  in  the  male. 

Described  from  many  males  and  females  from  the  following  loca- 
tions: Woods  Hole,  Massachusetts;  Kiamesha,  New  York;  Adiron- 
dack Mountains,  Axton,  New  York,  Jime  17;  Lynden,  Vermont, 
June  13;  1914,  taken  by  A.  L.  Melander;  Center  Harbor,  New  Hamp- 
shire, Jime  25,  taken  by  H.  G.  Dyar;  and  the  following  that  were 
taken  by  C.  W.  Johnson:  At  Mount  Washington,  New  Hampshire, 
July  16-28,  1915,  at  2,000  feet  elevation;  Glen  House,  New  Hamp- 
shire, July  20-26;  Hanover,  New  Hampshire,  July  6;  Dummerston, 
Vermont,  July  14,  1908;  South  West  Harbor,  Maine,  July  13,  1908; 
and  Machias,  Maine,  July  22,  1909. 

jTyp^.— Male,  Cat.  No.  23031,  U.S.N.M.,  from  Center  Harbor,  New 
Hampshire. 

No.  118.  DOUCHOPUS  JUGALIS  Ttickw. 

DoUehojms  jugalU  Tucker,  Trans.  Kansas  Acad,  of  Sd.,  vol.  23,  1911,  p.  160. 

The  following  is  a  copy  of  the  original  description: 

Colorado,  Tabemash,  8,310  feet,  western  side  of  the  continental  divide  of  the  Rocky 
Mountains,  89  miles  west  of  Denver,  August,  1906.    Type:  One  male  specimen. 

General  color  flhining  green.  Femora  and  other  joints  of  the  l^s  except  as  speci- 
fied, yellow;  dlia  of  inferior  orbit  pale;  tegulae  with  black  cilia,  fourth  vein  de- 
flected, running  somewhat  forward  at  tip. 

Closely  allied  to  cohradenns  Aldrich,  from  which  it  differs  in  the  following  par- 
ticulars: The  first  joint  of  the  antennae  is  yellow  only  on  the  under  side;  kce  sub- 
opaque  black,  with  comparatively  coarse  facets;  front  with  a  bronze  reflection; 
thorax  with-  a  distinct  median  stripe  of  bronze.  Fore  coxae  yellow,  touched  with 
black  at  base,  and  transversely  marked  on  the  front  side  with  a  preapical  black  line 
bordered  by  a  row  of  fine  black  bristles,  the  two  outer  bristles  are  equally  long,  but 
inwardly  the  bristles  are  much  reduced  in  size,  and  all  are  set  behind  the  line.  Fore 
tarsi  two-thirds  longer  than  their  tibiae;  first  three  joints  extremely  slender;  the  second 
scarcely  longer  than  the  first,  the  third  less  than  two-thirds  the  length  of  the  second, 
fourth  and  fifth  together  equal  in  length  to  the  third,  black  and  enlarged  to  all  ap- 
pearances the  same  as  with  coloradensiSf  unless  more  symmetrically  equal  on  each 
side  of  the  axial  line.  Lamellae  of  the  hypopygium  more  than  twice  as  long  as  wide, 
the  tips  touching  posterior  coxae.  Costa  of  wing  slightly  thickened  at  junction  of 
first  vein.  The  posterior  margin  of  scutellum  is  slightly  tinged  with  yellow.  In 
other  respects,  the  tarsi  of  middle  legs  are  strongly  black  from  the  tip  of  the  first  joint; 
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the  jtoBtmoT  tibiae  are  infuscated  at  apex,  their  tarsi  black;  the  middle  and  posterior 
tibiae  bear  two  rows  of  long,  stout,  black  bristles  behind,  and  a  few  similar  bristles 
are  attached  in  front.  On  each  of  the  middle  and  posterior  femora  a  single  bristle  is 
situated  at  some  distance  before  the  apex.  Fore  coxae  clothed  with  fine  black  hairs 
on  the  front  surface  in  addition  to  the  row  of  bristles.  Palpi  and  halteres  yellow. 
Length  5.5  mm.;  wing  5  mm.  > 

I  have  not  seen  the  species.. 

LfOcation  of  type  not  known.    Hunter  does  not  include  it  in  his 
list  of  types  in  the  University  of  Kansas,  1913. 

No.  11».  DOUCHOPUS  PLUMITABSIS  FalMn. 

Dolichapus  plumitarsis  Falli^n,  Dolichopodes,  1823,  p.  10. — Zetterstedt,  Dipt. 
Scand.,  vol.  2,  1843,  p.  656.— Schinbb,  Fauna  Austr.,  vol.  1,  p.  216. — Co- 
QuiLLBTT,  Ppoc.  Wash.  Acad.  Sci.,  vol.  2,  1900,  p.  425. 

Male. — ^Length  5  mm.;  of  wing  5.5  mm.  Face  rather  narrow, 
silvery  white.  Front  green  with  white  pollen,  antennae  black;  first 
joint  broadly  yellow  below;  third  joint  one  and  a  half  times  as  long 
as  wide,  obtusely  pointed  at  tip.  Lateral  and  inferior  orbital  ciUa 
white,  about  five  of  the  upper  cilia  on  each  side  black.  Proboscis 
and  palpi  yellow. 

Thorax  green;  dorsum  with  bronze  reflections  and  a  little  gray 
pollen  on  the  front  portion;  pleurae  dulled  with  white  pollen.  Ab- 
domen green;  the  white  poUen  on  its  sides  not  very  abundant.  Hy- 
popygium  black;  its  lamellae  of  moderate  size,  oval,  white  with'  a 
rather  narrow  black  border,  jagged  and  bristly  on  apical  margin, 
fringed  above  with  little  black  hairs. 

Coxae,  femora,  and  tibiae  yellow.  Middle  and  hind  coxae  lai^ely 
blackened  on  outer  surface;  fore  coxae  wholly  yellow,  their  anterior 
surface  covered  with  minute  yellow  hairs.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  hind  ciliated  with  8  or  10  long 
whitish  hairs  on  the  apical  half  of  the  lower  inner  edge,  the  longest 
hairs  being  as  long  as  the  width  of  the  femora.  Middle  tibiae  with 
three  large  bristles  below,  two  near  apical  and  one  near  basal  third, 
their  basitarsi  with  one  large  bristle  above  near  apical  third,  and 
several  small  ones  on  the  sides  and  lower  surface.  Posterior  tibiae 
thickened,  black  at  tip  for  one-fifth  their  length;  the  usual  glabrous 
stripe  on  upper  surface  distinct,  inner  surface  glabrous  for  their 
whole  length  on  upper  part,  broadly  except  toward  the  tip.  Fore 
tarsi  (fig.  119)  about  one  and  three-fourths  as  long  as  their  tibiae; 
first  three  joints  yellow,  last  two  black;  second  joint  two-thirds  as 
long  as  first,  third  three-fourths  as  long  as  second  and  a  very  little 
widened  at  tip;  fourth  and  fifth  compressed  and  fringed  above  with 
little  black  hairs,  taken  together  about  as  long  as  second,  fifth  smaller 
and  shorter  than  fourth,  oval,  fourth  somewhat  triangular,  widest 
at  tip.  Middle  tarsi  one  and  one-fourth  times  as  long  as  their  tibiae, 
blackened  from  the  tip  of  the  first  joint.     Hind  tarsi  wholly  black. 
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Calypters  and  .halteres  yellow,  the  former  with  black  cilia,  still  they 
appear  yellowish  in  certain  lights. 

Wings  grayish;  costa  without  an  enlargement  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  at  its  middle;  third  vein  very  nearly 
parallel  with  fourth  beyond  the  bend  in  fourth  and  widely  separated 
from  it;  hind  margin  of  wing  not  indented  at  tip  of  fifth  vein,  evenly 
rounded,  the  anal  angle  not  at  all  prominent. 

Female. — Wings,  coxae,  and  bristles  of  middle  tibiae  and  basi- 
tarsi  as  in  the  male.  Face  wide,  white;  third  antennal  joint  smaller; 
fore  tarsi  plain,  a  little  longer  than  their  tibiae,  brownish  from  the 
base,  but  only  the  fifth  joint  black,  second  joint  a  little  more  than 
half  its  long  as  first,  third  a  little  shorter  than  second,  fourth  and  fifth 
together  as  long  as  second,  fourth  a  little  longer  than  fifth;  middle 
tarsi  as  long  as  their  tibiae;  hind  femora  without  cilia  below;  pos- 
teria  tibiae  only  a  little  thickened  and  a  little  blackened  at  tip,  but 
they  could  not  be  said  to  be  black  at  tip;  calypteres  with  black  ciUa. 

Redescribed  from  1  male  taken  at  Kukak  Bay,  Alaska,  July  4,  and 
1  female  from  Europe. 

Type. — In  the  University  of  Lund,  Sweden. 

^  No.  120.  DOLICHOPUS  POLLEX  Oaten  Sacken. 

Dolichopus  pollex  Osten  Sacken,  Western  Diptera,  1877,  p.  314. 

Male. — ^Length  4.7-6  mm.;  of  wing  4.2  mm.  Face  wide,  a  little 
narrowed  below,  silvery  gray,  tinged  with  yellow.  Front  reddish 
coppery,  sometimes  edged  with  green.  Antennae  wholly  black, 
third  joint  but  little  longer  than  wide,  obtusely  pointed  at  tip. 
Lateral  and  inferior  orbital  cilia  yellowish,  about  eight  of  the  upper 
cilia  on  each  side  black. 

Thorax  green  with  reddish  coppery  reflections  on  the  dorsum, 
sometimes  mostly  coppery,  at  others  with  three  narrow  coppery 
vittae;  not  very  shining;  pleurae  dulled  with  white  pollen.  Abdomen 
green  with  coppery  reflections,  which  are  most  conspicuous  on  the 
apical  s^ments,  somewhat  dulled  with  white  pollen.  Hypopygium 
black;  its  lamellae  rather  large,  nearly  one  and  a  half  times  as  long  as 
wide,  o\al,  whitish,  sometimes  tinged  with  brownish  yellow,  with  a 
black  border  on  upper  and  apical  margins,  a  little  jagged  and  bristly 
on  apical  margin,  especially  at  lower  comer,  fringed  above  with 
black  hairs. 

All  coxae  black;  fore  and  middle  pairs  with  yellow  tips,  their 
anterior  surface  covered  with  little  black  hairs.  Femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  ciliated  on  lower  inner  edge  with  black  hairs,  the  longest  of 
which  are  neaily  as  long  as  the  width  of  the  femora.  Posterior  tibiae 
blackened  at  tip  for  more  than  one-fourth  their  length,  a  little  thick- 
ened, their  bristles  large  with  about  eight  in  a  row;  the  glabrous  stripe 
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between  these  bristles  narrow,  inner  side  glabrous  on  basal  half  and 
with  a  glabrous  line  inside  of  the  inner  row  of  bristles  extending  to 
their  tips.  Fore  tarsi  (fig.  120a)  about  one  and  a  third  times  as  long 
as  their  tibiae;  first  joint  yellow  with  a  black  tip,  a  little  less  than  half 
as  long  as  the  tibia;  second  and  third  joints  whitish  with  black  tips^ 
the  two  taken  together  about  three-fourths  as  long  as  the  first;  fourtii 
black;  compressed;  as  wide  at  tip  as  it  is  long,  as  long  as  third;  fifth 
joint  much  compressed;  black,  divided  into  two  lobes*  which  are 
truncate  at  their  tips,  the  lower  lobe  being  the  fifth  joint  and  bearing 
at  lower  apical  comer  the  small  claws  and  white  pulvilli,  the  upper 
lobe  arising  frotn  the  base  of  the  lower  and  a  little  longer,  wider  at 
tip  than  in  the  middle.  Middle  tarsi  one  and  a  third  times  as  long  as 
their  tibiae,  black  from  the  tip  of  the  first  joint,  which  has  a  large 
bristle  above  near  apical  third.  Hind  tarsi  wholly  black.  Calypters 
and  halteres  yellow,  the  foimer  with  abundant  black  cilia. 

Wings  (fig.  120)  dark  gi'ayish;  costa  with  a  small  enlargement  at 
tip  of  first  vein;  last  section  of  fourth  vein  bent  before  its  middle;  hind 
margin  of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle 
prominent;  the  wing  being  of  somewhat  equal  width. 

Female. — ^A  female  apparently  belonging  to  this  species  has  the 
face  wider;  the  hind  femora  without  cilia;  hind  tibiae  not  glabrous  on 
inner  side,  fore  tarsi  plain,  longer  than  their  tibiae,  dark  yellow, 
becoming  infuscated  from  near  the  base,  last  three  joints  black.  Ihe 
middle  basij;arsi  has  the  conspicuous  bristle  at  apical  third  that  is 
found  in  the  male,  their  tibiae  with  three  bristles  below,  one  pair  at 
apical  third  and  one  bristle  near  basal  third. 

Redeecribed  from  4  males  and  1  female.  Two  males  were  taken  at 
Cathedral  T^ake,  Tahoe,  California,  July  6,  by  E.  P.  Van  Duzee;  2 
males  taken  in  the  Yosemite  Valley,  California,  May  22,  by  E.  T. 
Cresson,  jr.  The  female  was  taken  in  Emigration  Canyon,  Utah, 
July  21. 

Type  localitxj. — Cathedral  Lake,  Sierra  Nevada,  California,  July. 

Type, — In  the  collection  of  the  California  Academy  of  Sciences. 

No.  121.  DOUCHOPUS  OBCORDATUS  Aldrich. 

Dolichojms  ohcordatus  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  14,  pi.  1, 
^.  24. 

Male. — Length  3.7-5.3  mm.;  of  wing  3-5  mm.  Face  wide,  only  a 
little  narrowed  below,  covered  with  coarse  ocher-yellow  or  yellowish 
gray  pollen,  often  almost  golden  yellow.  Front  bronze  or  coppery 
with  green  margins,  shining.  Antennae  wholly  black;  third  joint 
rather  large,  longer  than  wide,  somewhat  conical  in  outline.  Lateral 
and  inferior  orbital  cilia  yellowish,  about  six  of  the  upper  cilia  on 
each  side  black.  ' 
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Thorax  green  with  coppery  reflections  on  the  dorsum,  which  some- 
times form  a  distinct  median  vitta;  dorsum  slightly  dulled  with  an 
almost  invisible  gray  pollen,  more  conspicuous  along  the  front; 
pleurae  dulled  with  a  little  white  pollen.  Abdomen  jgreen  with 
bronze  reflections;  the  white  pollen  on  its  sides  extending  upon  the 
dorsum.  Hypopygium  black:  its  lamellae  (fig.  121)  of  moderate 
size,  oval,  whitish,  with  a  black  border  on  apical  and  upper  margins, 
a  little  jagged  and  bristly  at  apex,  fringed  above  with  short  black 
hairs. 

Coxae  black  with  yellow  tips;  fore  coxae  with  white  pollen  and  little 
black  hairs  on  their  anterior  surface.    Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
ciliated  on  low^  inner  edge  for  nearly  their  whole  length  with  black 
hairs,  which  appear  brown  in  certain  lights,  the  longest  of  these  hairs 
scarcely  as  long  as  the  width  of  the  femora.    Posterior  tibiae  black 
at  tip  for  nearly  one-fourth  their  length,  a  little  thickened;  the 
glabrous  stripe  on  upper  surface  distinct,  inner  surface  glabrous  on 
basal  half  and  with  a  narrow  glabrous  line  just  inside  of  inner  row 
of  bristles  on  apical  half.    Fore  tarsi  (fig.  121a)  about  one  and  a  half 
times  as  long  as  their  tibiae,  the  first  three  joints  yellow,  slender,  of 
decreasing  length,  the  first  being  as  long  as  the  two  following  taken 
together;  last  two  joints  black,  compressed,  fourth  about  three- 
fourths  as  long  as  third,  not  as  wide  at  apex  as  long,  fifth  joint  much 
widened,  notched  at  apex,  somewhat  cordate,  the  lobes  being  of 
nearly  equal  size;  a  little  longer  than  third  joint  and  nearly  as  wide 
over  the  two  lobes  at  tip  as  the  length  of  the  third  joint.    Middle 
tarsi  about  one  and  a  third  times  as  long  as  their  tibiae,  black  from 
the  tip  of  the  first  joint,  which  has  a  large  bristle  above  near  apical 
fourth.    Hind  tarsi  wholly  black,  about  one  and  a  half  times  as  long 
as  their  tibiae.    Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  grayish;  costa  enlarged  at  tip  of  first  vein,  tapering  to  its 
tip;  last  section  of  fourth  vein  considerably  bent  before  its  middle, 
sometimes  this  bend  bears  a  slight  stump- vein;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein;  anal  angle  prominent. 

Female. — ^Face  a  little  wider  than  in  the  male  and  more  whitish; 
hind  femora  not  ciliated;  their  tibiae  not  glabrous  on  inner  surface; 
fore  tarsi  plain,  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint;  middle  tarsi  a  little  longer  than  their  tibiae,  bristle  on  first 
joint  placed  at  apical  third;  their  tibiae  with  three  bristles  below,  one 
pair  at  apical  thkd  and  one  bristle  at  basal  third. 

Redescribed  from  numerous  males  and  females.  Idaho,  taken 
July  to  October  (Aldrich);  Utah,  July;  Colorado  Springs,  Colorado, 
June  9;  Washington,  May  to  July  (Melander);  Yellowstone  Lake, 
Montana,  July  9;  Sheridan,  Wyoming,  June;  Hood  River,  Oregon, 
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June  to  September  (Cole);  Tallac  Lake,  Tahoe,  Calif omia,  June  25; 
Nelson,  British  Columbia,  July  17. 

Type  localities, — ^Wyoming  and  Manitou,  Colorado. 

Type. — In  University  of  Kansas. 

No.  122.  DOUCHOPUS  PERNIX  MeUnder  and  BniM. 

Doliekopui  pemix  Melakdbb  and  Brubs,  Biol.  Bull.,  vol.  1, 1900,  p.  141,  0%, 

Male. — ^Length  4.5-4.75  mm.;  of  wing  4-4.5  mm.  Face  moderately 
wide,  narrower  on  lower  half,  white,  more  or  less  tinged  with  yellow, 
especially  on  upper  portion.  Front  shining  green.  Antennae 
wholly  black;  first  joint  slightly  brownish  below;  third  joint  longer 
than  broad,  oval,  still  rather  pointed  at  tip.  Palpi  yellow  with  black 
hairs.  Lateral  and  inferior  orbital  cilia  yellowish,  from  five  to  eight 
of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  more  or  less  bronze  or  coppery  reflections; 
dorsum  somewhat  dulled  with  almost  invisible  gray  pollen;  pleiffae 
dulled  with  white  pollen.  Abdomen  green  with  coppery  reflections 
near  the  hind  margins  of  the  s^ments,  incisures  narrowly  black, 
the  white  pollen  on  its  sides  extending  upon  the  dorstpn  so  as  to 
leave  the  central  line  blackish.  Hypopygium  black;  its  lamellae 
(fig  122a)  of  moderate  size,  somewhat  elongate-oval  in  outline,  still 
quite  pointed  at  tip,  twice  as  long  as  wide,  yellowish  white,  narrowly 
brown  at  apex,  with  one  or  two  long  branched  bristles  at  tip,  fringed 
above  with  small  brown  hairs,  below  and  on  the  disk  with  delicate 
yellow  hairs. 

'Fore  coxae  yellow  with  a  black  spot  at  base  on  outer  side,  their 
anterior  surface  with  little  black  hairs  and  a  few  minute  yellow  ones 
near  outer  edge.  Outer  siu^ace  of  middle  and  hind  coxae  black  with 
yellow  tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  nearly  glabrous  below. 
Posterior  tibiae  a  little  thickened,  black  at  tip  for  nearly  one-fifth 
their  length,  this  black  sharply  defined;  the  usual  glabrous  stripe  on 
upper  surface  although  broad  does  not  reach  the  base  and  is  some- 
what broken  by  a  few  little  black  hairs;  (Melander  and  Brues  in  the 
original  description  write  "hind  tibiae  not  glabrous  internally,"  but 
in  all  the  specimens  before  me  the  upper  half  of  the  inner  surface  is 
glabrous,  b^inning  near  the  base  where  it  is  wide  and  contains  a 
brown  streak  in  most  specimens;  probably  the  word  *'not'*  in  the 
original  description  should  have  been  omitted). 

Fore  tarsi  (fig.  1226)  one  and  a  half  times  as  long  as  their  tibiae, 
first  joint  two-thirds  as  long  a^  the  tibiae,  third  joint  only  slightly 
shorter  than  the  second,  taken  together  they  are  a  little  longer  than 
first;  first  three  joints  yellow;  fourth  and  fifth  black,  a  little  com- 
pressed and  expanded,  of  nearly  equal  length,  the  two  taken  together 
about  as  long  as  second.    Middle  tarsi  one  and  a  fourth  times  as 
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long  as  their  tibiae,  infuscated  from  the  tip  of  the  first  joint,  still  the 
base  of  second  yellowish.  Hind  tarsi  deep  black,  about  one  and  a 
third  times  as  long  as  their  tibiae.  Calypters  and  halteres  yellow, 
the  former  with  black  cilia. 

Wings  (fig.  122)  grayish;  costa  scarcely  enlarged  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  at  its  second  fifth;  third  vein  bent 
backward  at  tip,  still  nearly  parallel  with  fourth  at  extreme  tip; 
hind  margin  of  wing  not  indented  at  tip  of  fifth  vein,  slightly  sinuated 
from  tip  of  fifth  to  anal  angle,  which  is  prominent;  wing  of  somewhat 
equal  width. 

Redescribed  from  6  males  in  the  collection  of  J.  M.  Aldrich,  1  taken 
at  Keyport,  Washington,  August  7, 1905,  the  others  at  Seattle,  Wash- 
ington, and  2  males  taken  by  A.  L.  Melander,  in  British  Columbia, 
1  at  Abbotsford,  August  9,  and  the  other  at  Langley,  August  9. 

Type. — In  American  Museum  of  Natural  History,  New  York,  from 
Vancouver  Island. 

No.  123.  DOLICHOPUS  BLANDUS,  new  spedes. 

Male. — ^Length  4.5-5.8  mm. ;  of  wing  4-4.5  mm.  Face  moderately 
wide,  narrower  below,  pale  golden  yellow.  Front  shining  green, 
sometimes  brassy  green.  First  antennal  joint  wholly  yellow  or 
with  a  very  narrow  black  line  on  upper  edge,  rather  short;  second 
and  third  joints  black,  taken  together  somewhat  orbicular  in  out- 
line, third  rounded  at  tip ;  arista  inserted  near  the  base  of  the  third 
joint,  about  twice  as  long  as  the  antennae.  Lateral  and  inferior 
orbital  cilia  pale  yellow,  about  eight  of  the  upper  cilia  black. 

Thorax  green  with  brassy  reflections,  dulled  with  gray  pollen 
along  the  front  edge  of  the  dorsum;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  coppery  reflections  and  narrow  black  incisiires ; 
the  white  pollen  on  its  sides  extends  upon  the  dorsum.  Hypopy^um 
black;  its  lamellae  (fig.  123a)  large,  twice  as  long  as  wide,  somei^hat 
oval  in  outline  but  narrowing  into  the  stem,  whitish,  with  the  apical 
margin  broadly,  and  the  upper  narrowly  black,  jagged  and  bristly 
on  lower  apical  corner,  otherwise  the  apical  and  upper  edges  are 
fringed  with  rather  short  brown  hairs;  lower  edge  with  a  few  pale 
hairs. 

Fore  coxae  yellow  with  a  black  spot  at  base  on  outer  side,  anterior 
surface  with  little  black  hairs;  middle  and  hind  coxae  black  with 
narrow  yellow  tips.  Femora  and  tibiae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  without  cilia  belo-w, 
the  little  black  hairs  on  the  sides  reaching  the  lower  edge.  Posterior 
tibiae  scarcely  thickened,  their  apical  half  black,  shading  into  the 
yellow,  sometimes  the  yellow  extends  farther  toward  the  tip  on  the 
lower  edge;  the  glabrous  stripe  on  upper  edge  distinct  and  reaching 
from  near  the  base  to  their  tips.     Fore  tarsi  (%.  1236)  one  and  a  half 
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tiines  as  long  as  their  tibiae ;  three  first  joints  slender,  yellow,  some- 
times the  extreme  tip  of  third  blackened,  second  nearly  three-fourths, 
third  one-third  as  long  as  first ;  fourth  and  fifth  joints  black,  compressed, 
fourth  half  as  long  as  third,  as  wide  as  long,  fifth  much  widened,  as 
long  as  second,  somewhat  oval  but  narrowed  toward  the  base  and 
straight  below,  near  the  apex  a  little  less  than  half  as  wide  as  long! 
Middle  tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip  of 
the  first  joint,  which  has  a  bristle  above.  Hind  tarsi  one  and  a 
fourth  times  as  long  as  their  tibiae,  wholly  black.  Calypters  and 
halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  123)  grayish,  sometimes  a  little  tinged  with  brown  in 
front  of  third  vein;  costa  a  httle  thickened  at  tip  of  first  vein,  taper- 
ing from  there  to  its  tip;  last  section  of  fourth  vein  a  httle  before  its 
middle,  its  tip  far  before  the  apex  of  the  wing;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein;  wing  of  rather  equal  width,  the 
anal  angle  being  prominent. 

Female. — ^Differs  from  the  male  in  having  the  face  broad  with 
yellowish  gray  pollen;  the  fore  tarsi  are  pliain,  a  httle  longer  than 
their  tibiae,  black  from  the  tip  of  the  first  joint,  which  is  about  as 
long  as  the  three  following  joints  taken  together ;  hind  tibiae  less 
blackened  at  tip;  the  wings  are  a  httle  more  tinged  with  brown; 
the  costa  is  scarcely  at  all  thicker  at  tip  of  first  vein;  posterior  margin 
of  wing  a  httle  more  broadly  rounded,  the  anal  angle  being  a  httle 
less  prominent. 

Described  from.  5  males  and  1  female.  One  male  was  taken  at 
Emigration  Canyon,  Utah,  July  27,  1917,  and  1  pair  at  Tennessee 
Pass,  Colorado,  July  25,  1917,  by  J.  M.  Aldrich;  1  pair  was  taken  by 
Baker  in  Colorado;  1  pair  at  Beaver  Creek,  Montana,  in  Aug.,  1913, 
by  S.  J.  Himter,  at  an  elevation  of  6,300  feet;  1  male  was  taken  by 
W.  M.  Mann,  at  Nigger  Hill,  Powell  Coimty,  Montana,  in  July. 

Type.— Male,  Cat.  No.  23032,  U.S.N.M.,  from  Tennessee  Pass, 
Colorado. 

No.  124.  DOUCHOPUS  VIGILANS  Aldrich. 

Doliehopus  viffUans  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  p.  13,  pi.  1  fig.  18. 

Maie. — ^Length  6.2-5.5  mm.;  of  wing  4.1-4.5  mm.  Face  rather 
wide,  silvery  white,  tinged  with  yellow  on  upper  half  or  more.  Front 
violet  with  a  narrow  border  of  green  above  the  antennae  and  along 
the  orbits.  Antennae  yellow  with  the  apical  half  of  third  joint 
black;  third  joint  conical,  about  as  long  as  wide;  arista  twice  as  long 
as  the  antennae.  Proboscis  black;  palpi  yellow.  Lateral  and  inferior 
orbital  cilia  whitish,  about  six  of  the  upper  cilia  on  each  side  black. 

Thorax  green,  scutellum  and  sometimes  the  dorsum  with  blue 
reflections,  usually  there  is  a  coppery  spot  on  the  sides  at  the  suture; 
anterior  part  of  the  dorsum  a  little  dulled  with  grayish  pollen  which 
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becomes  more  yellowish  on  the  disk;  pleurae  dulled  with  white 
pollen.  Abdomen  green  with  the  hind  margins  of  the  segments 
narrowly  black  and  with  bronze  reflections;  the  white  poUen  on  its 
sides  forms  lai^e  spots  on  each  segment  and  extends  upon  the  dorsum. 
Hypopygium  black  with  green  reflections;  its  lamellae  moderately 
Targe,  somewhat  round  in  outline,  but  with  the  lower  edge  straight 
and  the  lower  outer  comer  rather  angulated,  jagged  and  bristly, 
elsewhere  the  upper  and  outer  margins  are  fringed  with  short  black 
hairs  and  are  narrowly  black,  the  disk  being  white. 

Fore  coxae  yellow,  sometimes  with  a  brown  spot  at  base  on  outer 
side,  anterior  surface  with  conspicuous  black  hairs  on  inner  half. 
Middle  and  hind  coxae  black  on  outer  side,  yellow  on  inner  surface 
and  at  tip,  the  posterior  ones  sometimes  mostly  yellow.  Femora  and 
tibiae  yellow.  Middle  and  hind  femora  each  with  one  bristle  before 
the  tip,  the  latter  with  yellow  cilia  on  apical  third  of  lower  inner  edge, 
the  hairs  being  about  one  third  as  long  as  the  width  of  the  femora. 
Posterior  tibiae  thickened;  their  tips  narrowly  black;  the  glabrous 
stripe  on  upper  surface  distinct  and  extending  from  near  the  base  to 
apical  fourth  where  it  is  broken  by  a  row  of  hairs;  inside  of  the  inner 
row  of  large  bristles  is  a  glabrous  stripe  extending  their  entire  length 
but  widest  near  the  base.  Fore  tarsi  (fig.  l24a)  about  one  and  a  half 
times  as  long  as  their  tibiae;  first  two  joints  slender,  yellow,  second 
fully  half  as  long  as  first,  third  about  two^thirds  as  long  as  second, 
its  apical  half  infuscated  and  a  little  widened;  fourth  and  fifth  joints 
black,  compressed,  fourth  fully  half  as  long  as  third,  about  as  wide 
as  long,  fifth  nearly  as  long  as  second,  straight  v  below,  widened 
apically,  the  widest  point  at  the  claws,  the  upper  comer  extending 
beyond  the  claws,  rather  acute  at  tip;  pulvilli  white.  Middle  tarsi 
one  and  a  fourth  times  as  long  as  their  tibiae,  darkened  from  the  tip 
of  the  first  joint,  the  joints  paler  at  base,  tip  black,  basitarsi  with  a 
large  bristle  above  at  apical  third.  Hind  tarsi  wholly  black,  one 
and  a  half  times  as  long  as  their  .tibiae.  Calypters  andhalteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  124)  grajrish;  costa  with  a  slight  knot-like  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  bent  before  its  middle; 
hind  margin  of  wing  a  little  indented  at.  tip  of  fifth  vein;  anal 
angle  prominent,  the  wing  being  of  somewhat  equal  width;  hind 
margin  a  little  sinuated. 

Female. — ^Differs  from  the  male  in  having  the  face  wide  with  grayish 
pollen;  fore  tarsi  plain,  a  little  longer  than  their  tibiae,  infuscated 
from  the  tip  of  the  first  joint;  middle  tibiae  with  three  bristles  below, 
one  pair  at  apical  third  and  one  bristle  at  basal  third;  hind  femora 
without  ciha  below;  hind  tibiae  less  thickened  and  without  the 
glabrous  stripe  on  inner  surface;  costa  not  enlarged  at  tip  of  first 
vein;  wing  a  very  little  wider. 
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Redescribed  from  many  specimens  from  the  following  localities: 
Toledo,  Ohio;  Lafayette,  Indiana,  Jime  20-Juiy  4;  Erie  Coimty, 
New  York,  Jime  18-August  8;  Niagara  Coimty,  New  York,  August  4; 
Fort  Erie,  Ontario,  June  20-July  13;  Black  Creek,  Ontario^  July  24; 
Niagara  Falls,  Ontario,  July  31. 

Type  locality. — ^Douglas  Coimty,  Kansas,  June  24. 

Type. — ^In  the  collection  of  the  University  of  Kansas. 

No.  125.  DOUCHOPUS  FLAGELLITENENS  Wheeler. 

Dolichojms  flagellUeneM  Whbblbb,  Psyche,  vol.  5,  1890,  p.  339. — Aldrich, 
K^isas  Univ.  Quart.,  vol.  2,  1893,  p.  13,  pi.  1,  Bg,  11.— -Mblandbr  and 
Brubs,  Biol.  Bull.,  vol.  1, 1900,  p.  148. 

Male. — ^Length  4.5-5.5  mm.;  of  wing  4.2-4.75  mm.  Face  mode^ 
ately  wide,  pale  golden  yellow,  sometimes  more  yellowish  whiter 
Front  green,  often  with  bronze  reflections.  First  antennal  join! 
yellow;  second  yeUow  on  lower  half,  black  above,  sometimes  only 
the  upper  edge  black;  third  joint  black,  somewhat  oval,  a  little  longer 
than  wide.  Proboscis  black;  palpi  yellow.  Lateral  and  inferior 
orbital  ciha  yellow,  about  eight  of  the  upper  cilia  on  each  side  black. 

Thorax  green,  sometimes  with  coppery  reflections,  which  often 
form  a  median  vitta  on  the  dorsum,  the  front  and  central  portion  of 
which  has  rather  thick  gray  pollen;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  coppery  reflections;  the  white  pollen  on  its 
sides  forming  spots  on  the  lower  edges  of  the  s^ments.  Hypo- 
pygium  black;  lamellae  (fig.  125a)  rather  large,  somewhat  oval  in 
outline,  twice  as  long  as  wide,  whitish  with  rather  wide  apical  and 
narrow  upper  border  of  black,  jagged  and  brbtly  at  apex,  fringed 
above  with  little  black  hairs  and  below  with  a  few  delicate  yellow 
ones. 

Fore  coxae  yellow,  with  the  extreme  base  a  little  blackened,  their 
anterior  surface  covered  with  black  hairs.  Middle  and  hind  coxae 
black,  with  broad  yellow  tips.  Femora  and  tibiae  yellow.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  without 
cilia  l?elow,  but  with  the  black  hairs  on  the  sides  reaching  the  lower 
edge.  Posterior  tibiae  thickened,  their  apical  half  black,  still  the 
yellow  often  extends  to  the  tip  on  the  lower  surface;  the  glabrous 
stripe  on  upper  surface  distinct  and  reaches  their  entire  length  but 
is  a  httle  broken  by  a  few  hairs.  Middle  tibiae  with  four  bristles  on 
lower  surface,  one  pair  near  apical  third  and  two  at  equal  distances 
toward  their  base.  Fore  tarsi  (fig.  125&)  nearly  one  and  a  third 
times  as  long  as  their  tibiae,  the  first  four  joints  taken  together 
about  equal  to  the  tibia  in  length;  second  joint  half  as  long  as  first 
and  a  little  more  slender;  first  three  and  most  of  fourth  yeUow,  some- 
times mostly  black;  third  and  fourth  taken  together  but  Uttle  more 
than  half  as  long  as  second,  fourth  slightly  shorter  than  third,  as 


Digitized  by  VjOOQIC 


180  BUIXETIN  U6,  UNITED  STATES  NATIONAL  MUSEUM. 

wide  as  long;  fifth  joint  black,  much  compressed  and  widened,  scarcely 
as  long  as  the  first  but  longer  than  the  second,  not  quite  as  wide  as 
long,  somewhat  oval  in  outUne,  fringed  above  with  little  black  hairs; 
the  white  pulvilli  quite  conspicuous.  Middle  tarsi  one  and  a  fourth 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  has  a  lai^e  bristle  on  upper  surface  and  a  smaller  one  on  the 
anterior  upper  edge.  Hind  tarsi  wholly  black.  Calypters  and 
halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  125)  grayish,  sometimes  a  little  tinged  with  brown  in 
front  or  along  the  veins;  costa  sUghtly  enlai^ed  at  tip  of  first  vein; 
last  section  of  fourth  vein  a  httle  bent  beyond  its  basal  third;  third 
♦vein  bent  a  little  backward  at  tip;  hind  margin  of  wing  a  little  in- 
ateated  at  tip  of  fifth  vein;  wing  rather  narrow  and  of  nearly  equal 
t^idth,  the  anal  angle  being  prominent. 

^  Female. — Face  wide,  grayish  white;  fore  tarsi  plain j  usually  with 
'only  the  last  joint  blapk,  fifth  joint  nearly  twice  as  long  as  fourth, 
first  longer  than  the  three  following  joints  taken  together;  hind 
tibiae  scarcely  at  all  thickened,  its  apical  fifth  black,  but  this  black 
shading  into  the  yellow,  so  they  are  sometimes  infuscated  almost 
from  their  middle;  otherwise  about  as  in  the  male. 

Bedescribed  from  several  males  and  females  from  the  following 
locations:  Polk  Coimty,  Wisconsin,  Jidy,  taken  by  Baker;  Brook- 
ings, South  Dakota,  June  16,  taken  by  J.  M.  Aldrich;  White  Moun- 
tains, New  Hampshire,  taken  by  Morrison;  Ottawa,  Canada,  July; 
I  have  taken  it  at  East  Aurora,  New  York,  Jime  2,  and  at  Ridgway, 
Ontario,  July  15. 

Type  locality, — ^Milwaukee  County,  Wisconsin;  Aldrich  reports  it 
from  South  Dakota  and  Colorado;  Melander  and  Brues  from  Illinois. 

No.  126.  pOLICHOPUS  BIFRACTUS  Loew. 

Dolithopus  bifracius  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  19;  Mon.  N.  Amer. 
Dipt.,  pt.  2, 1864,  p.  53.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  12, 
pi.  1,  fig.  14;  Biologia  Centrali- Americana,  Dipt.,  vol.  1, 1901,  p.  333.— John- 
son, Insects  of  New  Jersey,  1909,  p.  757. 

Male. — Length  4-5.5  mm.;  of  wing  4-5  mm.  Face  wide,  white 
to  yellowish  gray,  being  quite  variable  in  color.  Front  green, 
covered  with  yellowish  gray  pollen  which  often  conceals  the  ground 
color.  Antennae  yellow;  third  joint  brown  at  tip,  longer  than  wide, 
conical,  with  a  distinct  swelling  at  the  insertion  of  the  arista,  which  is 
black.  Lateral  and  inferior  orbital  cilia  yellowish,  about  six  of  the 
upper  cilia  on  each  side  black. 

Thorax  green  with  bronze  reflections ;  dorsum  covered  with  yellow- 
ish brown  pollen  with  often  conceals  the  ground  color;  pleurae  with 
abundant  white  pollen.  Abdomen  green  wth  bronze  reflections; 
the  pollen  on  its  sides  more  gray  than  in  most  species  and  extending 
upon  the  dorsum.     Hypopygium  black;  its  lamellae  of  moderate 


Digitized  by  VjOOQIC 


THE  DIPTEROUS  GENUS  DOUCHOPUS  IN  NORTH  AMERICA.     181 

size,  somewhat  triangular  in  outline,  with  the  outer  part  rounded, 
whitish  with  a  narrow  black  border  on  apical  margin,  jagged  and 
bristly  on  the  lower  half  of  the  rounded  apical  margin,  upper  half 
with  delicate  brown  hairs,  fringed  on  the  lower  edge,  which  is  nearly 
straight,  with  a  few  delicate  little  pale  hairs. 

Fore  coxae  yellow,  with  little  black  hairs  on  inner  half  of  anterior 
surface;  these  hairs  sometimes  cover  the  whole  of  the  apical  half  and 
do  not  always  reach  the  base  of  the  coxae;  middle  coxae  blackish 
on  outer  surface  except  at  tip;  hind  coxae  usually  wholly  yellow, 
sometimes  a  little  blackened  on  outer  siu'face.  Femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle, 
the  latter  nearly  glabrous  below,  except  for  a  row  of  minute  yellow 
hairs  on  lower  inner  edge.  Posterior  tibiae  slightly  thickened, 
blackened  a  little  at  tip,  but  sometimes  only  slightly  so.  Fore  tarsi 
(fig.  126a)  one  and  a  fourth  times  as  long  as  their  tibiae,  first  three 
joints  dark  yellow,  fourth  and  fifth  black,  a  little  compressed,  upper 
edge  of  fifth,  fringed  with  stiff  black  hairs,  fourth  nearly  as  wide  at 
tip  as  long,  about  half  as  long  as  fifth;  fiirst  joint  about  as  long  as  the 
three  following  taken  together.  Middle  tarsi  about  one  and  a  third 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint, 
still  the  base  of  the  second  joint  often  yellowish,  their  basi tarsi  with 
a  bristle  above;  middle  tibiae  with  three  bristles  below,  one  pair  at 
apical  third  and  one  bristle  at  basal  third.  Hind  tarsi  wholly  black, 
one  and  a  third  times  as  long  as  their  tibiae.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  126)  giayish,  usually  slightly  brownish  along  the  veins 
and  sometimes  in  front;  costa  not  thickened  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  at  right  angles  before  its  middle  and 
with  a  stmnp  of  a  vein;  frequently  the  upper  bend  is  also  a  right  angle 
and  may  even  have  a  stump ;  hind  margin  of  wing  a  little  indented 
at  tip  of  fifth  vein;  anal  angle  prominent. 

Female, — ^Face  a  little  wider,  than  in  the  male,  antennae  nearly 
wholly  yellow ;  fore  tarsi  colored  about  as  in  the  male,  but  the  fourth 
and  fifth  joints  are  not  compressed;  otherwise  about  as  in  the  male. 

Redescribed  from  numerous  males  and  females  from  the  following 
locations:  Custer,  South  Dakota;  Brookings,  South  Dakota,  June  12 
(Aldrich);  Lawrence  and  Baldwin,  Kansas;  Riley  County,  Kansas, 
Sept.;  Lafayette,  Indiana,  June  6-Oct.  13;  Fargo,  North  Dakota; 
Ohio;  Woods  Hole,  Massachusetts;  Hanover,  New  Hampshire; 
Ames,  Iowa;  western  New  York,  June  13-Oct.  6;  Chicago,  Illinois; 
Fort  Erie,  Ridgeway,  Toronto,  Kearney,  and  Sudbury,  Ontario, 
June  22-Aug.  8;  Montreal,  Quebec,  June  15. 

Type  localities. — Chicago,  Illinois,  and  Nebraska.  Aldrich  (in 
Biologia  Cent.  Amer.)  reports  it  from  Cuernavaca,  Mexico,  much 
farther  south  than  any  other  true  Dolichopus  has  been  found;  John- 
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son,  Insects  of  New  Jersey,  reports  it  from  Jamesbnrg,  July  4,  and 
Westville,  Aug.  18. 

No.  127.  DOUCHOPUS  PUGIL  Loew. 

DoUchopus  pugU  Lobw,  Centiiries,  vol.  8,  No.  77.— Johnson,  Insects  of  New 

Jersey,  1909,  p.  756. 
Dolichopus  hemhatoi  Whbbler,  Psyche,  vol.  5,  1890,  p.  340. — Mblandbb  and 

Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  134. 

Male. — ^Length  5-6  mm.;  of  wing  4.75-5  mm.'  Face  moderately 
narrow,  long,  yellow.  Front  violet  with  a  narrow  edge  of  green  along 
the  orbits  and  above  the  antennae.  Antennae  yellow;  first  joint 
rather  long,  with  bristly  hairs  on  upper  half;  third  joint  a  little  longer 
than  wide,  somewhat  conical  in  outline,  pointed  at  tip,  its  apical  half 
black;  arista  thick,  longer  than  the  antennae.  Proboscis  black;  palpi 
yellow.  Lateral  and  inferior  orbital  cilia  yellow,  ending  in  one  black 
bristle  at  the  proboscis,  about  six  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  coppery  reflections,  which  usually  form  a 
median  vitta  on  the  dorsum,  it  often  has  blue  reflections  on  the  pos- 
terior portion  and  on  the  scutellum;  a  little  dulled  with  grayish 
pollen  along  the  front  of  the  dorsum  and  with  brownish  pollen  on  the 
disk  which  is  easily  overlooked;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  green  reflections;  the  white  pollen  on  its  sides 
extends  upon  the  dorsum.  Hypopygium  black;  its  lamellae  rather 
large,  somewhat  round  in  outline  but  narrowing  into  the  stem, 
whitish  with  a  narrow  black  border  on  the  apical  margin,  jagged  and 
bristly  at  lower  comer,  the  rest  of  the  apical  margin  fringed  with 
long  black  bristly  hairs,  which  are  nearly  as  long  as  the  width  of  the 
lamellae,  lower  edge  with  a  few  yellow  hairs. 

Fore  coxae  yellow,  usually  with  a  blackish  spot  at  base  on  outer 
side,  their  anterior  surface  covered  with  conspicuous  black  hairs; 
middle  and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle, 
the  latter  ciliated  on  lower  inner  edge  with  long  black  hairs,  the 
longest  of  which  are  nearly  one  and  a  fourth  times  as  long  as  the 
width  of  the  femora,  on  basal  fourth  the  hair  become  short  and 
yellowish.  Anterior  tibiae  (fig.  127a)  a  little  enlarged  and  slightly 
infuscated  at  tip,  where  there  are  a  few  conspicuous  flattened  black 
hairs.  Posterior  tibiae  a  little  thickened,  blackened  a  little  at  tip 
on  lower  surface  and  on  the  sides,  yellow  to  the  tip  on  upper  surface; 
on  inner  side  there  is  a  blackish  streak  extending  toward  the  base 
from  the  black  of  the  tip  and  also  a  blackish  streak  from  the  base  to 
the  middle,  sometimes  it  reaches  the  tip.  Fore  tarsi  (fig.  1276) 
one  and  a  fourth  times  as  long  as  their  tibiae;  first  joint  pale  yellow 
with  a  black  tip,  nearly  as  long  as  the  three  following  joints  taken 
together;  second  and  third  of  nearly  equal  length,  wholly  pale  yellow; 
fourth  about  one-half  as  long  and. a  little  wider  than  third,  pale 
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yellow  with  the  tip  blacik;  fifth  joint  as  long  as  third,  black,  com- 
pressed and  widened,  nearly  oval.  Middle  tarsi  nearly  as  long  as 
their  tibiae,  yeUow  with  the  tips  of  the  first  three  joints  and  the  whole 
of  the  last  two  black.  Hind  tarsi  wholly  black.  Calypters  aad 
halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  127)  broad,  grayish,  sometimes  the  veins  are  very 
slightly  bordered  with  brownish;  costa  with  a  small  knot-like  enlarge- 
ment at  tip  of  first  vein;  last  section  of  fourth  vein  moderately  bent 
a  little  before  its  middle;  hind  margin  of  wing  a  little  indented  at 
tip  of  fifth  vein;  anal  angle  prominent. 

Female. — ^Face  wide,  grayish  white;  antennae  about  as  in  the  male, 
but  sometimes  the  first  joint  is  black  on  upper  edge  of  outer  side; 
fore  tarsi  a  little  longer  than  their  tibiae,  yellow,  becoming  darker 
toward  their  tip,  but  only  the  lasjb  joint  black,  first  four  joints 
slightly  darker  at  their  tips,  basitarsi  nearly  as  long  as  the  three 
following  joints  taken  together,  fourth  joint  two-thirds  and  fifth 
nearly  as  long  as  third;  middle  tarsi  A  in  the  male,  except  that  the 
yellow  at  base  of  second  aad  third  joints  is  less  conspicuous;  hind 
tibiae  only  slightly  brownish  at  tip  aad  without  the  brown  streaks 
on  inner  surface;  hind  margin  of  wing  a  little  more  evenly  roimded 
than  in  the  male,  the  anal  angle  being  more  rounded  aad  the  iving 
wider  between  the  fifth  and  sixth  veins. 

Bedescribed  from  10  males  and  2  females  taken  as  follows:  Woods 
Hole,  Massachusetts;  Horse  Neck, .Beach,  Massachusetts  (Hough); 
Oohasset,  Massachusetts,  July  22-*September  8;  Machias,  Maine,  July 
17;  Buffalo,  New  York,  Jime  27. 

Type  locality. — Canada.  Type  locality  for  hensJiawi  Wheeler  is 
Massachusetts.  Johnson,  Insects  of  New  Jersey,  reports  it  from  Cape 
May,  June  23. 

Type. — In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

No.  128.  DOUCHOPUS  PLUMIPBS  Scopolt. 

MuKa  plumipes  Scopoli,  Entomologia  Carniolica,  1763,  p.  334. 

Dolichopus  pennitargis  Fallbn,  Dolichopodee,  1823,  p.  6. — Stannixts,  Isis,  1831, 

p.  63.— Zbtterstbdt,  Dipt.  Scand.,  vol.  2,  p.  541,  1843. 
Dolichojms  plumipes  Lobw,  Mon.  N.  A.  Dipt.,  vol.  2,  1864,  p.  60.— Aldbich, 

KuuBS  Univ.  Quart.,  vol.  2,  1893,  p.  13.— Coquillbtt,  Proc.  Wash.  Acad. 

Sd.,  vol.  2,  1900,  p.  423.— LuNDBBCK,  Diptera  Danica,  vol.  4,  1913,  p.  99. 
Hygroceleuthui  plumipes  Melandbr  and  Brueb,  Biol.  Bull.,  vol.  1,  1900,  p.  127, 

fig.  3. 

Male. — ^Length,  3.5-4.5  mm.;  of  wing  3.5-4  mm.  Face  rather 
narrow,  long,  reaching  nearly  to  the  lower  comer  of  the  eyes,  pale 
yeUow  to  ocher  yellow.  Front  shining  green.  First  two  joints  of 
the  antennae  ydlow,  third  black,  usually  more  or  less  yellow  at 
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base,  nearly  twice  as  loiig  as  wide,  ovate  bAt  a  little  pointed  at  tip. 
Palpi  yellow.  Lateral  and  inferior  orbital  cilia  yellow,  a  few  of  the 
upper  cilia  black. 

Thorax  green,  sometimes  with  coppery  or  bronze  reflections; 
pleurae  dulled  with  white  poUen.  Abdomen  green  with  white 
pollen  on  its  sides.  Hypopygium  black  with  green  reflections;  its 
lamellae  rather  small,  somewhat  oval  in  outline,  whitish,  sometimes 
almost  brown,  with  a  narrow  black  margin,  which  is  broadest  at 
the  apex  and  extends  along  both  edges  in  some  specimens,  in  others 
only  along  the  upper  edge,  jagged  and  bristly  on  apical  margin, 
especially  at  the  lower  comer,  fringed  above  with  little  brown  haii-s. 

Fore  coxae  yellow  with  little  black  hairs  on  the  anterior  surface. 
Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae 
yellow.  Middle  and  hind  femgra  each  with  one  preapical  bristle, 
the  latter  without  cilia  below.  Middle  tibiae  a  little  longer  than 
their  femora,  compressed,  very  slender  except  at  base  and  tip,  where 
they  are  nearly  normal  in  size^  usually  with  a  blackish  line  on  upper 
edge  and  when  viewed  from  the  side  there  oft^n  appears  to  be  a 
median  brown  line  extending  nearly  their  whole  length;  their  anterior 
side  is  covered  with  silvery  pollen,  and  near  the  tip  is  a  whitish  ring, 
which  sometimes  only  shows  as  a  whitish  spot  on  the  front  surface; 
extreme  tips  black.  Posterior  tibiae  a  little  thickened,  black  at 
tip  for  a  short  distance;  inside  of  the  inner  row  of  large  bristles  is  a 
slender  glabrous  line  extending  nearly  their  whole  length.  Fore 
tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae,  infuscated 
from  the  tip  of  the  first  joint,  which  is  about  as  long  as  the  three 
following  joints  taken  together.  Middle  tarsi  (fig.  128a)  black, 
about  three  fourths  as  long  as  their  tibiae,  the  fii*st  joint  about  as 
long  as  the  two  following  joints  taken  together,  a  little  thickened, 
fringed  on  both  sides  with  black  hairs  which  give  it  a  broad,  some- 
what elongate-oval  form.  Ilind  tarsi  wholly  black,  a  little  longer 
than  their  tibiae.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia. 

Wings  (fig.  128)  grayish,  sometimes  tinged  with  brown;  costa 
with  a  small  knotlike  enlargment  at  tip  of  first  vein;  last  section 
of  fourth  vein  bent  before  its  middle;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein,  beyond  which  is  a  slight  sinus  that 
leaves  a  broad  lobe  at  tip  of  sixth  vein,  the  anal  .angle  being  very 
prominent. 

Female, — Face  wider,  shorter  and  more  gray  than  in  the  male; 
middle  tibiae  normal,  their  tips  slightly  enlarged,  sometimes  more 
conspicuously  black  than  in  the  male,  at  others  nearly  yellow;  middle 
tarsi  normal,  wholly  black,  about  as  long  as  their  tibiae,  first  joint 
without  a  bristle  above,  their  tibiae  with  one  large  bristle  below; 
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costa  scarcely  enlarged  at  tip  of  first  vein;  hind  margin  of  wing 
nearly  straight;  anal  angle  prominent. 

Redescribed  from  many  males  and  females  from  the  following 
localities:  Europe;  Yakutat,  Alaska,  June  21  (Kancaid);  Moscow, 
Idaho,  June  14  (Aldrich) ;  Sheridan,  Wyoming,  July  fMetz) ;  Monterey, 
California,  July  13  (Wheeler);  Washington  several  places,  May  29- 
July  24;  Yellowstone  Park,  North  West  Entrance,  August  4;  Colorado; 
WeJls,  Nevada,  June  6;  Erwin,  South  Dakota,  Jime;  Eastport, 
Maine,  June  29. 

Loew  reports  it  from  Quebec,  Canada;  Aldrich,  South  Dakota  and 
Colorado;  Melander  and  Brues  from  Colorado  and  Vancouver  Island; 
Skinner  from  Beulah,  New  Mexico;  Coquillett  from  Alaska,  several 
places. 

Location  of  type  unknown;  described  from  Europe. 

No.  U9.  DOUCHOPUS  DASTPODUS  CoqalUett. 

DoliekopUM  dagypodru  Coquillett,  Canadian  Entomologist,  vol.  42,  p.  42. 

Male. — Length,  4  mm.;  of  wing,  the  same.  Front  moderately 
wide,  pale  yellowish.  Front  green,  somewhat  dulled  with  gray  pollen ; 
first  anteimal  joint  wholly  yellow  or  with  the  upper  edge  very  nar- 
rowly black;  second  and  third  joints  black,  taken  together  somewhat 
oval  in  outline,  a  little  longer  than  wide;  third  obtusely  pointed  at 
tip.  Lateral  and  inferior  orbital  cilia  pale  yellow,  more  white  below, 
the  black  cilia  descending  about  one-fourth  the  eye  height. 

Thorax  green  with  bronze  reflections,  forming  the  begiimings  of  two 
narrow  vittae  on  the  front  of  the  dorsum,  which  is  dulled  with  white 
pollen,  especially  in  front;  pleiu*ae  dulled  with  white  pollen.  Abdo- 
men green  with  slight  bronze  reflections  and  narrow  black  incisures; 
the  white  pollen  on  its  sides  conspicuous..  Hypopygium  black;  its 
lamellae  of  moderate  size,  somewhat  quadrangular  in  outline,  whitish 
or  yellowish  with  rather  wide  black  border  on  apical  and  upper 
margins;  jagged  and  bristly  at  apex,  fringed  above  with  stiff  black 
hairs.  * 

Fore  coxae  wholly  yellow  with  silvery  pollen  and  minute  pale  hairs 
on  anterior  surface.  Middle  and  hind  coxae  black  with  yellow  tips. 
Femora  and  tibiae  yellow;  middle  and  hind  femora  each  with  one 
pr^apical  bristle,  the  latter  nearly  bare  below.  Middle  tibiae  slightly 
enlarged  at  tip  and  with  a  somewhat  opalescent,  elongated  spot  at  tip 
on  upper  surface;  posterior  pair  with  a  brown  or  blackish  spot  on 
outer  and  inner  side  at  tip;  the  glabrous  stripe  on  upper  surface 
conuspicuous  and  extending  their  whole  length.  Fore  tarsi  one  and  a 
fourth  times  as  long  as  their  tibiae,  black  from  the  extreme  tip  of  the 
first  joint,  their  joints  of  regularly  decreasing  length.  Middle  tarsi 
only  a  little  longer  than  their  tibiae,  wholly  deep  black,  their  basitarsi 
thickened  about  as  those  of  the  hind  tarsi  and  with  several  bristles. 
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two  of  the  upper  ones  large.  Hmd  tarsi  wholly  black,  a  little  longer 
than  the  middle  pair.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia. 

Wings  (fig.  129)  grayish,  slightly  darker  in  front  of  the  third  vein; 
costa  not  exdarged  at  tip  of  first  vein;  last  section  of  fourth  vein  bent 
a  little  beyond  its  basal  third;  hind  margin  of  wing  scarcely  indented 
at  tip  of  fifth  vein;  anal  angle  of  wing  very  prominent,  with  a  small 
lobe  extending  toward  the  base  of  the  wing  and  making  the  wing  of 
somewhat  equal  width;  there  is  a  shallow  sinus  between  the  tips  of 
fifth  oad  sixth  veins. 

Female. — ^First  antennal  joint  yellow  with  the  upper  edge  black; 
middle  tarsi  wholly  deep  black,  contrasting  strongly  with  the  wholly 
yellow  tibiae,  their  first  joint  not  much  thickened  and,  with  a  single 
bristle  above,  middle  tibiae  with  one  long  bristle  below,  without  the 
opalescent  spot  at  tip  on  upper  surface;  face  wide,  yellowish  white; 
wings  with  the  anal  angle  prominent  as  in  the  male,  but  without  the 
sinus  between  the  tips  of  the  fifth  and  sixth  veins;  they  are  a  little 
wider  and  more  rpunded  on  the  hind  margin  than  they  are  in  the 
male. 

Redescribed  from  the  single  male  type  specimen  in  the  National 
Museum,  which  was  taken  by  Mrs.  Slosson  at  Mount  Washington, 
New  Hampshire;  several  males  and  2  females  taken  at  Hopedale  and 
Caribou  Island,  Labrador,  by  Packard;  and  1  female  taken  in  the 
White  Mountains,  New  Hampshire. 

The  female  standing  with  the  type  in  the  United  States  National 

Museum  collection  is  probably  another  species.    A  female  taken  at 

Fort  Wrangle,  Alaska,  with  the  middle  tarsi  wholly  black  has  the 

tips  of  the  middle  tibiae  blackened,  and  the  first  and  most  of  the 

second  antennal  joints  yellow;  the  middle  tibiae  have  the  single  long 

bristle  below,  but  their  basitarsi  have  no  bristle  above;  it  no  doubt 

belongs  to  still  another  species. 

Type.— Male,  Cat.  No.  12766,  U.S.N.M. 
I 

No.  ISO.  DOLICHOPUS  UXOBCULA,  new  spedes. 

Female. — ^Length  4.5  mm.;  of  wing  4  mm.  Face  wide,  grayish  or 
yellowish  gray;  front  green  with  bronze  or  blue  reflections.  Antennae 
yellow  with  the  apical  half  of  third  joint  blackish;  third  joint  a  little 
longer  than  wide,  pointed  at  tip.  Lateral  and  inferior  orbital  cilia 
yellowish,  about  eight  of  the  upper  cilia  on  each  side  black. 

Thorax  green,  sometimes  with  bronze  reflections;  dorsum  dulled 
with  grayish  or  brownish  pollen;  pleurae  dulled  with  white  poDen. 
Abdomen  green  with  bronze  reflections  and  a  little  white  pollen  on  its 
sides. 

Fore  coxae  yellow  with  conspicuous  little  black  hairs  on  their 
anterior  surface;  middle  and  hind  coxae  black  with  their  tips  narrowly 
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yellow.  Femora  and  tibiae  yellow.  Middle  and  hind  femora  each 
with  one  preapical  bristle.  Posterior  tibiae  a  little  blackened  at  tip^ 
middle  tibiae  also  a  little  darkened  at  ex1;reme  tips,  with  one  long 
bristle  below.  Fore  tarsi  one  and  a  fourth  times  as  long  as  their 
tibiae,  black  or  brownish  from  their  base,  first  joint  as  long  as  the 
three  following  taken  together,  fifth  longer  than  the  fourth;  middle 
tcursi  a  little  longer  than  their  tibiae,  wholly  deep  black,  first  joint 
but  little  thickened,  without  a  bristle  above,  about  as  long  as  the  two 
following  joints  taken  together.  Hind  tarsi  wholly  black.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  217)  grayish,  a  little  clouded  along  the  cross-vein  and 
the  last  section  of  fourth  vein;  last  section  of  fourth  vein  bent  before 
its  middle;  anal  angle  prominent. 

Described  from  3  females:  1  taken  at  Fort  Wrangle,  Alaska,  by 
Wickham;  1  taken  at  Helena,  Montana,  August  9,  1901,  by  A.  L. 
Melander;  and  1  at  Huntington  Lake,  Fresno  Coimty,  California, 
July  27,  1919,  at  7,000  feet  elevation,  by  E.  P.  Van  Duzee,  and  in 
the  California  Academy  of  Sciences. 

7Vp€.— Male,  Cat.  No.  23033,  U.S.N.M.,  from  Fort  Wrangle,  Alaska. 

No.  131.  DOLICHOPUS  fXJLVIPES  Loew. 

Dolichojnu  fulvipes  Loew,  Cent.,  vol.  2,  1861,  No.  61;  Mon.  N.  Amer.  Dipt.^ 
pt.  2, 1864,  p.  61. 

Mcile. — ^Length  4.75-5.75  mm. ;  of  wing  the  same.  Face  moderately 
wide,  long,  reaching  nearly  to  the  lower  comer  of  the  eyes,  rounded 
below,  golden  yellow.  Front  dark  shining  green,  often  blue,  almost 
violet.  First  antennal  joint  (fig.  131a)  yellow,  rather  long,  the  hairs 
on  upper  surface  numerous  and  stiff;  second  joint  yellow;  third  joint 
yellow  with  apical  half  blackish,  twice  as  long  as  wide,  somewhat 
elliptical,  obtusely  pointed  at  tip,  arista  inserted  at  the  middle  of 
the  upper  edge,  as  long  as  the  antennae.  Lateral  and  inferior 
orbital  cilia  yellow,  about  six  of  the  upper  cilia  on  each  side  black. 
Proboscis  blackish;  palpi  yellow. 

Thorax  green  with  bronze  and  blue  reflections,  usually  with  a 
narrow  bronze  line  on  each  side  of  the  acrostichal  bristles;  dorsum  a 
little  dulled  with  gray  pollen;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  bronze  reflections;  the  white  pollen  on  its  sides 
abundant  and  extending  upon  the  dorsum.  Hypopygium  black, 
its  lamellae  rather  small,  somewhat  oval  in  outline,  about  one  and  a 
half  times  as  lon§  as  wide,  whitish  with  a  very  narrow  black  border 
on  the  apical  margin,  which  is  jagged  and  bristly,  fringed  above  with 
delicate  brown  hairs. 

Fore  coxae  yellow,  their  anterior  surface  with  black  hairs,  there  are  a 
few  minute  yellow  ones  on  outer  edge  of  front  side.  Middle  and  hind 
coxae  black  with  yellow  tips.    Femora  and  tibiae  yellow.    Middle 
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and  hind  femora  each  with  one  preapical  bristle,  the  latter  without 
cilia  below,  but  with  minute  yellow  hairs  on  lower  inner  edge.  Middle 
tibiae  distinctly  swollen  at  tip  on  the  front  side,  this  swollen  part 
glabrous,  shining  and  whitish  opalescent.  Hind  tibiae  a  little 
infuscated  at  tip  on  inner  side;  there  are  about  six  large  bristles  in 
each  row  on  upper  surface,  the  glabrous  stripe  between  these  rows  is 
broken  by  a  few  little  hairs,  inside  of  the  inner  row  is  another  glabrous 
line.  Fore  and  middle  tarsi  about  as  long  as  their  tibiae,  infuscated 
from  the  tip  of  the  first  joint,  still  the  base  of  the  second  and  third 
joints  are  often  yellow;  first  joint  nearly  as  long  as  the  three  following 
joints  taken  together;  fourth  and  fifth  of  nearly  equal  length/  Hind 
tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia. 

Wings  (fig.  131)  grayish,  sometimes  a  little  tinged  with  yellowish  in 
front;  costa  scarcely  eiilarged  at  tip  of  first  vein;  last  section  of  fourth 
vein  a  little  bent  before  its  middle;  hind  margin  of  wing  scarcely  in- 
dented at  tip  of  fifth  vein,  but  with  a  deep,  wide  sinus  between  the 
tips  of  fifth  and  sixth  veins,  the  hind  margin  being  nearly  parallel 
with  the  fifth  vein  for  some  distance,  and  forming  a  large  lobe  at  tip 
of  sixth  vein  which  includes  th^  prominent  anal  angle. 

Female, — ^Face  wide,  grayish  white;  antennae  as  in  the  male  but 
shorter;  middle  tibiae  normal  at  tip,  and  with  one  large  bristle  below, 
their  basitersi  without  a  bristle  above;  wings  (fig.  131&)  normal,  the 
hind  margin  rather  evenly  rounded,  the  anal  angle  not  very  promi- 
nent, rounded. 

Redescribed  from  12  males  and  5  females.  One  male  was  taken  at 
Franconia,  New  Hampshire,  and  1  female  taken  at  Machias,  Maine, 
July  26,  by  C.  W.  Johnson;  I  have  taken  10  males  and  2  females  in 
Erie  County,  New  York,  May  31-July  4,  and  1  female  at  Kearney, 
Ontario,  July  3;  H.  S.  Parish  took  1  pair  at  Waubamic,  Ontario, 
June  14. 

Type  locality, — Illinois. 

Type. — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

No.  132.  DOUCHOPUS  FLAVIOOXA,  new  spedM. 

Male. — ^Length  3.75-4.25  mm.;  of  wing  5  mm.  Face  quite  wide, 
its«sides  nearly  parallel,  silvery  white.  Front  violet,  more  green  along 
the  orbits.  First  antennal  joint  yellow,  the  upper  edge  sometimes 
black  or  the  upper  half  may  be  infuscated,  but  scarcely  black;  second 
and  third  joints  black,  the  latter  but  little  longer  than  wide,  rounded 
at  tip.  Lateral  and  inferior  orbital  cilia  whitish,  about  six  of  the 
upper  cilia  on  each  side  black. 

Thorax  green  with  bronze  reflections;  in  one  specimen  the  posterior 
portion  of  the  dorsiun  and  the  scutellupi  are  mostly  violet;  dorsum 
duUed  with  gray  pollen;  pleurae  with  white  pollen.    Abdomen  green 
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with  coppery  reflections;  the  white  pollen  on  its  sides  rather  thin. 
Hypopygium  black;  its  lamellae  (fig.  132a)  small,  oval,  whitish  with 
a  narrow  black  border  on  apical  margin,  which  is  jagged  and  bristly, 
fringed  above  with  brown,  below  with  a  few  pale  hairs. 

Coxae  yeUow,  middle  pair  a  litUe  brownish  on  outer  side;  fore 
coxae  wiUi  minute,  delicate,  yellowish  hairs  on  the  anterior  surface. 
Femora  and  tibiae  yellow.  Middle  femora  with  one  stout  and  one 
slender  preapical  bristle;  hind  femora  with  one  rather  long  curved 
preapical  bristle,  ciliated  below  vdth  a  few  long  whitish  hairs,  the 
longest  of  which  are  as  long  as  the  width  of  the  femora.  Posterior 
tibiae  a  little  brownish  at  tip,  but  little  thicker  than  the  others. 
Fore  tarsi  one  and  a  fourth  times  as  long  as  their  tibiae,  black  from 
the  tip  of  the  first  joint,  which  is  as  long  as  the  three  following  joints 
*  taken  together,  fourth  joint  a  little  longer  that  the  fifth.  Middle 
tarsi  a  little  longer  than  their  tibiae,  black  from  the  tip  of  the  first 
joint,  which  has  a  large  bristle  above;  middle  tibiae  witii  three  bris- 
tles below,  two  near  apical  third  and  one  near  basal  third.  Hind 
tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former  with 
black  cilia. 

Wings  (fig.  132)  tinged  with  brownish  gray;  costa  with  a  rather 
small  knot-like  enlargement  at  tip  of  first  vein;  last  section  of  fourth 
vein  a  little  bent  at  basal  third ;  hind  margin  of  wing  scarcely  indented 
at  tip  of  fifth  vein,  rather  evenly  rounded,  the  anal  angle  not  being 
prominent;  the  wing  widest  just  basaUy  from  the  tip  of  fifth  vein, 
narrowing  from  that  point  to  the  root  of  the  wing. 

Female. — ^Agrees  with  the  male  in  the  color  of  the  front,  thorax, 
abdomen,  legs,  feet,  and  wings,  also  in  having  pale  hairs  on  the  fore 
coxae,  and  in  the  form  of  the  wing,  except  that  the  costa  is  not 
enlarged  at  tip  of  fifth  vein  and  the  wing  is  perhaps  a  little  broader. 
It  differs  in  having  the  face  wide,  grayish  white;  the  fore  tarsi  shorter, 
being  about  as  long  as  their  tibiae;  and  the  hind  femora  without 
cilia  below;  the  middle  and  hind  femora  each  have  one  preapical 
bristle.  The  bristles  on  middle  tibiae  and  basitarsi  are  as  in  the 
male. 

Described  from  2  males  and  2  females,  taken  in  Polk  County, 
Wisconsin,  in  July,  by  C.  F.  Baker,  and  given  by  him  to  J.  M. 
Aldrich. 

Type.— Male,  Cat.  No.  23034,  U.S.NJkf . 

No.  133.  DOUOHOPUS  VAHIABnJS  Loew. 

Dolidtopui  variabilis  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  17;  Mon.  N.  Amer. 
Dipt.,  pt.  2, 1864,  p.  60.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2, 1893,  p.  11.— 
Meiander  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. — Johnson,  Insects 
of  New  Jersey,  1909,  p.  756. 

Male, — ^Length  4-5  mm.;  of  wing  4-4.5  mm.  Face  narrow,  yel- 
lowish, more  white  near  the  palpi.    Front  shining  green.    Antennae 
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(fig.  133)  yellow,  rather  long;  third  joint  morek)r  less  blackened  at 
tip,  a  little  longer  than  wide,  somewhat  oval  in  outline,  but  pointed 
at  tip.  Proboscis  brown;  palpi  yellow.  Lateral  and  inferior  orbital 
cilia  white,  about  five  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  coppery  or  bronze  reflections;  dorsum  slightly 
dulled  with  grayish  pollen;  pleurae  dulled  with  white  pollen.  Abdo- 
men green  with  bronze  reflections,  its  sides  with  white  pollen  and 
with  yellowish  hairs  on  second  and  third  segments.  Hypopygium 
black;  its  lamellae  (fig.  133a)  of  moderate  size,  somewhat  triangular 
in  outline,  but  rather  suddenly  narrowed  at  base,  whitish  with  a  very 
narrow  black  border  on  apical  margin,  this  black  widens  at  upper  and 
lower  comers,  jagged  and  bristly  at  apex,  fringed  above  with  little 
black  hairs. 

Fore  coxae  pale  yellow,  their  anterior  surface  covered  with  white 
pollen  and  minute  white  hairs.  Middle  and  hind  coxae  yellow  with 
the  outer  surface  more  or  less  blackened.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
ciliated  on  the  lower  inner  edge  with  a  few  long  yellowish  hairs,  the 
longest  of  which  are  longer  than  the  width  of  the  femora.  Posterior 
tibiae  very  little  thickened,  their  inner  surface  with  a  glabrous  stripe 
on  basal  half.  Fore  tarsi  about  one  and  a  half  times  as  long  as  their 
tibiae,  black  from  the  tip  of  the  first  joint,  which  is  about  equal  in 
length  to  the  two  following  joints  taken  together,  third  nearly  as 
long  as  second,  fifth  scarcely  as  long  as  fourth.  Middle  tarsi  about 
as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint,  which  has 
a  large  bristle  on  upper  side  at  apical  third.  Hind  tarsi  wholly  black, 
a  little  longer  than  their  tibiae.  Calypters  and  halteres  yellow,  the 
former  with  yellow  cilia,  sometimes  there  may  be  a  black  hair  among 
them. 

Wings  grayish,  a  little  tinged  with  yellowish  brown  in  front;  costa 
scarcely  enlarged  at  tip  of  first  vein,  last  section  of  fourth  vein  a 
little  bent  before  its  middle;  hind  margin  of  wing  a  little  indented 
at  tip  of  fifth  vein;  rather  evenly  rounded,  but  the  anal  angle  some- 
what prominent. 

Female. — ^Face  wider  than  in  the  male  but  narrow  for  a  female; 
the  front  in  one  specimen  is  blue;  fore  tarsi  but  little  longer  than  their 
tibiae;  fore  coxae  with  more  or  less  black  hairs  on  inner  half  of  their 
anterior  surface;  hind  tibiae  without  the  glabrous  stripe  on  inner 
surface;  hind  femora  without  cilia  below,  but  with  a  row  of  little 
delicate  white  hairs  on  lower  inner  edge;  otherwise  as  in  the  male. 
Middle  tibiae  with  three  bristles  below,  one  pair  at  apical  third  and 
one  bristle  at  basal  third. 

Redescribed  from  many  specimens.  The  Aldrich  collection  con- 
tains specimens  from  West^le,  New  Jersey,  August  14;  Philadel- 
phia, Pennsylvania,  August  20;  Delaware  Water  Gap,  New  Jersey, 
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July  (Johnson);  Franconia^  New  Hampshire;  Sheridan,  Wyoming 
(Metz);  New  Bedford,  Massachusetts  (Hough);  Wisconsin;  Seattle, 
Washington,  Olga,  Washington,  July  14;  Lafayette,  Indiana,  July  3 
and  August  21.  I  have  it  also  from  Downie  Creek,  Selkirk  Mountains, 
British  Columbia,  August  9;  Little  VaUey,  New  York,  July  31 ;  Niag- 
ara Falls,  New  York,  September  8;  Erie  County,  New  York,  July 
13-September  6;  Waubamic,  Ontario,  August  7;  Kearney,  Ontario, 
August  3;  Lake  McDonald,  Montana,  August  14;  Priest  Lake,  Idaho, 
August  1  (Melander). 

Type  locality. — ^New  York.  Aldrich  reports  it  from  Massachusetts, 
Pennsylvania,  New  Jersey,  and  South  Dakota;  Melander  and  Brues 
from  niinois  and  Wisconsin;  Chagnon,  from  Montreal,  Quebec; 
Johnson,  from  Dimfield,  New  Jersey,  July  14;  and  Westville,  New 
Jersey,  August  14. 

No.  1S4.  DOUCHOPUS  VABIABILIS,  rar.  GRAOUS,  Aldrick. 

Dolicfufpus  gracilis  Aldbich,  KaDsas  Univ.  Quart.,  vol.  2, 1893,  p.  15. — Melander 
and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

The  description  of  variaMlis  answers  for  gracilis  in  every  particular 
except  as  to  the  color  of  the  calypters,  which  is  yellow  in  variabilis 
and  black  in  gracilis;  it  is  often  partly  yellow  in  this  form,  so  I  am 
placing  this  as  a  variety  of  variabilis.    (Fig.  134,  wing). 

I  have  seen  the  type  specimen  taken  at  Philadelphia,  Pennsylvania, 
August  4,  and  specimens  taken  at  Cuyhoga  Falls,  Ohio,  August  10,  by 
W.  V.  Warner;  Beverly,  Massachusetts,  October  9;  Erie  Coimty,  New 
York,  July  27-September  3;  Kearney,  Ontario,  August  1. 

Type. — ^In  collection  of  J.  M.  Aldrich. 

No.  1S6.  DOUCHOPUS  LUTEIPENNIS  Loew. 

Dolichojms  luteipennis  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  18;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1866,  p.  SI.—Melander  and  Brues,  Biol.  Bull.,  vol.  1, 1900, 
p.  148. 

Male. — ^Length  4.6-5  nun.;  of  wing  the  same.  Face  rather  narrow, 
silvery  white,  a  very  little  yellowish  near  the  antennae.  Front  shining 
green  with  a  very  little  gray  pollen.  Antennae  yellow;  third  joint 
about  as  long  as  wide,  a  little  darkened  and  pointed  at  tip;  arista  dark 
brown,  not  quite  as  long  as  the  antennae.  Lateral  and  inferior 
orbital  cilia  pale  yellow,  only  a  few  of  the  upper  cilia  black. 

Thorax  green;  dorsum  dulled  with  brownish  gray  pollen,  its  lateral 
edges  narrowly  yellow;  pleuriae  more  blackish  with  gray  pollen. 
Abdomen  green  with  more  or  less  coppery  or  bronze  reflections;  its 
sides  covered  with  grayish  pollen,  which  extends  upon  the  dorsum. 
Hypopygium  black;  its  lamellae  of  moderate  size,  somewhat  triangu- 
lar but  rounded  on  upper  apical  corner,  apical  margin  narrowly  bor- 
dered with  black,  jagged  and  bristly,  fringed  above  with  delicate  little 
brown  hairs. 
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Coxae  yellow;  middle  pair  more  or  less  blackish  on  outer  surface, 
fore  coxae  with  minute,  delicate,  yellow  hairs  on  the  front  surface. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  ciliated  on  lower  inner  edge  with  long 
yellowish  white  hairs,  which  are  fully  as  long  as  the  width  of  the 
femora,  these  are  continued  to  the  base  by  delicate  little  yellow  hairs, 
apical  fifth  nearly  bare  below.  Posterior  tibiae  with  an  elongated 
brown  or  black  shining  spot  on  each  side  at  tip,  which  leaves  only  a 
yellow  line  above  and  below.  Fore  tarsi  nearly  one  and  three-fourths 
times  as  long  as  their  tibiae,  pale  yellow  with  the  last  joint  black; 
second  and  third  joints  each  a  little  shorter  than  the  joint  preceding 
it,  fourth  and  fifth  joints  of  about  equal  length,  taken  together  about 
as  long  as  third.  Middle  tarsi  about  as  long  as  their  tibiae,  becoming 
a  little  infuscated  toward  their  tips.  Hind  tarsi  wholly  black;  in 
one  of  the  type  specimens  the  hind  basitarsi  are  yellow  with  black 
tips.    Calypters,  their  cilia,  and  the  halteres  yellow. 

Wings  (fig.  135)  slightly  tijiged  with  yellowish  gray,  veins  and 
costa  yellowish  brown,  sometimes  almost  yellow;  costa  scarcely 
enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  bent  before 
its  middle;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein; 
anal  angle  rather  prominent  but  rounded. 

Redescribed  from  the  2  type  specimens  and  3  males  from  South 
Dakota  taken  by  J.  M.  Aldrich;  and  United  States  National  Museum 
material  from  Kaslo,  British  Coliunbia,  July  17. 

Type  locality. — ^Washington,  District  of  Coliunbia.  Osten  Sacken 
reports  it  from  Illinois,  Melander  and  Brues  from  Vancouver  Island. 

There  are  two  type  specimens  on  the  same  p'in,  one  of  which  has 
the  hind  tarsi  wholly  black,  while  in  the  other  they  are  only  slightly 
infuscated  from  the  tip  of  the  first  joint.  The  anteimae  in  both  are 
wholly  yellow. 

Type. — Collection  of  J.  M.  Aldrich. 

No.  136.  DOUCHOPUS  GBEENEIb  new  spedes. 

MdU. — ^Length  4.5  mm.;  of  wing  the  same.  Face  of  moderate 
width,  silvery  white.  Front  shining  blue-green.  Antennae  dark 
yellow;  third  joint  slightly  darker  and  obtusely  pointed  at  tip,  about 
one  and  a  half  times  as  long  as  wide.    Lower  orbital  cilia  pale. 

Thorax  green;  dorsum  with  bronze  reflections  in  front,  blue  and 
violet  on  posterior  portion,  a  little  dulled  with  almost  invisible 
brownish  pollen;  pleurae  dulled  with  white  pollen.  Abdomen  green 
with  bronze  reflections;  the  white  pollen  on  its  sides  abundant. 
Hypopygium  black  with  green  reflection  on  basal  portion;  its  lamellae 
(fig.  136a)  moderately  large,  somewhat  triangular  in  outline,  but 
with  the  upper  angle  broadly  rounded,  whitish  with  rather  wide 
black  border  on  the  apical  and  the  rounded  upper  margin,  jagged 
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and  bristly  on  lower  comer,  otherwise  fringed  with  delicate  brown 
hairs  on  upper  and  apical  margins. 

Coxae  yellow^  middle  pair  a  little  darkened  on  outer  surface; 
anterior  pair  vdth  minute  yellow  hairs  on  ihe  front  surface.  Femora 
and  tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  ciliated  on  lower  inner  edge  of  apical  half  with 
rather  stout  yellow  hairs,  which  are  of  nearly  equal  length  and  only 
two-thirds  as  long  as  the  width  ot  the  femora;  the  cilia  begin  about 
the  middle  of  the  femora  but  do  not  reach  the  tip,  otherwise  the  hind 
femora  are  nearly  glabrous  on  their  lower  half,  having  only  some  very 
minute  yellow  hairs.  Posterior  tibiae  a  little  thickened;  inner  sur- 
face glabrous  on  basal  half,  the  glabrous  portion  gradudly  narrow- 
ing to  form  a  line  just  inside  of  the  inner  row  of  large  bristles  which 
reaches  the  tip.  Fore  tarsi  one  and  three  fourths  times  as  long  as 
their  tibiae,  plain,  slender,  first  three  joints  yellow,  each  a  little 
shorter  than  the  joint  preceding  it,  the  first  two  together  fully  as 
long  as  the  tibia,  fourth  joint  black,  about  half  as  long  as  the  third, 
fifth  a  little  shorter  than  the  fourth,  black  at  base,  yellowish  at  tip. 
Middle  tarsi  one  and  a  fourth  times  as  long  as  their  tibiae,  infuscated 
from  the  tip  of  the  first  joint,  still  the  base  of  second  and  third  joints 
paler;  middle  basitarsi  with  a  small  bristle  at  apical  third  on  upper 
edge.  Hind  tarsi  black  from  the  tip  of  the  first  joint,  which  has  two 
large  bristles  on  upper  surface.  Calypteres  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  136)  grayish;  costa  without  an  enlargement  at  tip  of 
first  vein,  somewhat  yellowish  on  inner  edge;  last  section  of  fourth 
vein  bent  near  basal  third,  parallel  with  third  from  this  point  to  its 
tip,  the  third  veia  not  being  bent  backward  at  tip;  hind  margin 
of  wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  rather 
prominent  but  rounded. 

Described  from  1  male,  which  was  taken  at  Chain  Bridge,  Virginia, 
June  27,  by  C.  T.  Greene,  for  whom  the  species  is  named. 

2V2>«.— Male,  Cat.  No.  23035,  U.S.N.M. 

The  four  species,  varia&iZw  Loew,  grdcilis  Aldrich,  luteipennis  Loew 
and  greenei,  new  species,  are  about  the  same  size;  antennae  yellow 
and  formed  almost  alike;  have  the  hind  femora  ciliated  with  yellow 
hairs;  the  middle  tibiae  in  all  have  three  bristles  below,  two  not  far 
from  apical  third  and  one  near  basal  third;  middle  basitarsi  with  a 
rather  small  but  distinct  bristle  above;  and  the  fore  coxae  in  all  have 
yellow  hairs  on  the  front  surface. 

The  first  two  are  alike,  except  that  variahilis  has  yellow  cilia  on 
the  calypteres,  andgrraciZw  black  cilia;  they  differ  from  the  other  two 
in  having  the  fore  tarsi  shorter,  about  one  and  a  fourth  times  as  long 
as  the  tibiae,  while  in  the  last  two  the  fore  tarsi  are  about  one  and 


Digitized  by  VjOOQIC 


194  BULLETIN  116,  UNITED  STATES  NATIONAL  MUSEUM. 

three-fourths  times  as  long  as  the  tibiae;  in  the  first  two  they  are 
black  from  the  tip  of  the  first  joint,  while  in  the  last  two  they  are 
yellow,  except  the  last  one  or  two  joints.  The  species  greenei  differs 
from  luteipennis  in  having  the  cilia  of  the  hind  femora  shorter  than 
the  width  of  the  femora,  while  in  the  latter  it  is  longer,  or  at  least  as 
long,  as  the  width  of  the  femora;  in  luteipennis  the  third  vein  of  the 
wing  is  distinctly  bent  backward  at  tip  so  as  to  approach  the  fourth 
a  little,  while  in  greenei  the  third  vein  is  nearly  straight  and  parallel 
with  the  fourth;  the  fourth  and  part  of  fifth  joint  of  tore  tarsi  are 
black  in  green^,  but  only  the  fifth  is  black  in  the  other;  the  cilia  of 
the  calypteres  is  black  in  the  former,  yellow  in  the  latter. 

No.  187.  DOUCHOPUS  WHEELEBI  MeUnder  and  BniM. 

Hygroceleuthus  wheeleri  Mblaxdbr  and  Brubs,  BioL  Bull.,  vol.  1, 1900,  p.  126,  figs. 

Male, — ^Length  4.5  mm.;  of  wing  4  mm.  Face  long  and  narrow, 
silvery  white.  Front  violet,  more  bluish  along  the  orbits.  Antennae 
yellow;  third  joint  black,  longer  than  wide,  somewhat  oval  in  out- 
line, obtusely  pointed  at  tip.  Lower  orbital  cilia  whitish,  the  black 
cilia  descending  nearly  to  the  middle  of  the  eye  height. 

Thorax  green,  scutellum  blue  in  the  center;  anterior  slope  of  the 
dorsum  covered  with  white  pollen;  pleurae  with  gray  pollen.  Abdo- 
men green  with  black  incisures  and  coppery  and  bronze  reflections 
on  the  hind  margins  of  the  segments;  the  white  pollen  on  its  sides 
extending  upon  the  dorsum.  Hypopygium  black;  its  lamellae  rather 
large,  oval,  whitish,  apparently  without  a  black  border,  a  little  ja^ed 
and  bristly  at  apex. 

Fore  coxae  yellow  with  minute  black  hairs  on  the  anterior  surface- 
Middle  and  hind  coxae  yellow  with  the  outer  surface  largely  black. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  nearly  bare  below.  Posterior  tibiae  a 
little  thickened;  the  glabrous  stripe  on  upper  surface  distinct  and 
reaches  their  whole  length.  Middle  tibiae  slender,  nearly  twice  as 
ong  as  their  femora,  glabrous  on  their  upper  surface.  Fore  tarsi 
one  and  a  fourth  times  as  long  as  their  tibiae,  black  from  the  tip  of 
the  first  joint,  middle  tarsi  (fig.  137&)  deep  black,  scarcely  as  long  as 
the  fore  tibiae,  their  basitarsi  fringed  with  long,  deep  black  hairs,  so 
as  to  give  them  an  oval  appearance,  about  half  as  wide  as  long,  to 
the  outside  of  the  hairs,  three-fourths  as  long  as  the  remaining  four 
joints  taken  together.  Hind  tarsi  wholly  black,  scarcely  at  all  yel- 
low at  base.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  (fig.  137)  grayish,  slightly  tinged  with  yellowish  brown  in 
front  of  third  vein;  costa  not  enlarged  at  tip  of  fifth  vein;  last  sec- 
tion of  foiu'th  vein  a  little  bent  before  its  middle  and  with  a  slight 
cloud  at  the  bend;  hind  m^gin  of  wing  not  indented  at  tip  of  fifth 
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vein;  anal  angle  very  prominent,  and  with  a  deep  sinus  between  the 
tips  of  fifth  and  sixth  veins,  which  forms  something  of  a  lobe  at  the 
anal  angle. 

Female. — ^A  female  in  the  U^ted  States  National  Museum  which  is 
in  very  poor  condition  is,  no  doubt,  the  female  of  this  species;  it  is 
a  very  bright  shining  green  with  most  of  the  thorax  and  front  violet. 
Face  not  very  wide  for  a  female,  but  rather  long,  silvery  white. 
Antennae  yellow,  scarcely  darker  at  tip,  third  joint  pointed  at  tip, 
longer  than  wide.  Proboscis  and  palpi  yellow.  Middle  tarsi  plain^ 
a  little  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  has  a  lai^e  bristle  above  near  apical  third.  Middle  tibiae  with 
three  bristles  below,  two  near  apical  third,  and  one  near  basal  third. 
Hind  tibiae  wholly  pale  yellow;  hind  tarsi  wholly  black.  Wings 
(fig.  137a)  with  the  anal  angle  very  prominent  for  a  female,  and 
without  any  trace  of  a  lobe  at  tip  of  sixth  vein  and  vdthout  any 
indication  of  the  sinus  found  in  the  male. 

Redescribed  from  1  male  in  the  United  States  National  Museum, 
taken  by  Mrs.  Slosson  on  Mount  Washington,  New  Hampshire,  and 
1  female  taken  by  Morrison,  in  the  White  Mountains,  New  Hamp- 
shire. 

Type  locality f — ^Woods  Hole,  Massachusetts.  I  have  seen  several 
males  from  New  England  in  the  collection  of  C.  W.  Johnson. 

Type. — ^In  American  Museum  of  Natural  pistory,  New  York  City. 

No.  1S8.  POUCHOPUS  LONGIMANUS  Loew. 

Dolidioput  Umgmantu  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  14;  Mon.  N.  Amer. 
Dipt.,  pt.  2, 1864,  p.  38.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2, 1893,  p.  10.—- 
GoQinLLBTT,  Proc.  Wash.  Acad.  Sci.,  vol.  2,  1900,  p.  425. — ^Mblandbr  and 
Brubs,  Biol.  Bull.,  vol.  1, 1900,  p.  148. 

Male. — ^Length  6-7.2  mm.;  of  wing  5-6.5  mm.  Face  moderately 
wide,  pale  yellowish  to  dark  ocher  yellow.  Front  dark  green,  slightly 
dulled  with  gray  pollen.  Antennae  black,  first  joint  usually  a  little 
yellowish  at  lower  apical  comer;  third  joint  a  little  longer  than  wide, 
pointed  at  tip;  inferior  orbital  cilia  yellowish,  the  black  cilia  of  the 
upper  orbit  descending  to  the  middle  of  the  eye. 

Thorax  green  with  a  median,  more  or  less  bronze  colored,  stripe  on 
the  dorsum,  which  is  covered  with  thin  grayish  pollen;  pleurae  dulled 
with  grayish  pollen.  Abdomen  green  with  bronze  or  reddish  coppery 
reflections  which  are  sometines  wholly  wanting;  the  white  pollen 
on  its  sides  abundant  and  extending  upon  the  dorsum.  Hypopygium 
black,  its  lamellae  (fig.  138&)  of  moderate  size,  somewhat  oval  in 
outline,  whitish  with  a  broad  black  border  on  apical  margin  and  on 
upper  edge,  jagged  and  bristly  at  lower  apical  comer,  fringed  on 
upper  edge  with  black  hairs. 

Fore  coxae  yellow,  blackened  at  base,  on  outer  side  the  black 
reaches  beyond  the  middle,  clothed  with  black  hairs  on  anterior 
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surface;  middle  and  hind  coxae  black  with  extreme  tips  yellow. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  ciliated  on  lower  inner  edge  for  about  one- 
fourth  their  length,  leaving  the  basal  half  and  apical  fourth  bare, 
the  longest  of  these  hairs  are  about  as  long  as  the  width  of  the  femora. 
Posterior  tibiae  thickened,  glabrous  on  inner  surface  for  more  than 
half  their  length,  lower  edge  with  a  row  of  large  bristles.  Fore  tarsi 
(fig.  138a)  nearly  twice  as  long  as  their  tibiae,  first  four  joints  yellow, 
fifth  black,  compressed,  a  little  longer  than  the  fourth,  somewhat 
oval  in  outline,  fringed  above  with  little  black  h^irs;  first  joint  four- 
fifths  as  long  as  the  tibiae,  second  fully  half  as  long  as  first,  third  a 
little  shorter  than  second,  fourth  slightly  more  than  half  as  long  as 
third.  Middle  tarsi  a  little  longer  than  their  tibiae,  black  from  the 
tip  of  the  first  joint,  which  has  a  large  bristle  near  the  middle  of  its 
upper  edge,  the  middle  tibiae  have  four  bristles  on  lower  surface,  one 
pair  near  apical  third  and  two  single  bristles  preceding  the  pair. 
Hind  tarsi  wholly  deep  black,  constrasting  sharply  with  the  wholly 
yellow  tibia.    Calypters,  their  cUia  and  the  halteres  yellow. 

Wings  (fig.  138)  tinged  with  gray;  costa  with  an  elongated  enlarger 
ment  at  tip  of  first  vein;  last  section  of  fourth  vein  bent  before  its 
middle;  third  vein  bent  backward  at  tip,  still  its  tip  rather  distant 
from  the  tip  of  fourth  vein  as  the  fourth  is  also  bent  back  a  little; 
hind  mai^  of  wing  a  ^ttle  indented  at  tip  of  fifth  vein,  somewhat 
expanded  between  the  tips  of  fifth  and  sixth  veins;  anal  angle 
prominent. 

Female.' — ^Face  wide,  covered  with  whitish  pollen;  third  antennal 
joint  nearly  rotmd,  still  slightly  pointed  at  tip;  hind  tarsi  often 
yellow  at  base;  fore  coxae  a  little  less  black;  bristle  on  middle  basi- 
tarsus  a  little  nearer  the  tip  than  in  the  male;  hind  femora  without 
cilia,  their  tibiae  without  the  glabrous  surface  on  inner  side  and  but 
little  thickened;  wings  about  as  in  the  male,  except  that  the  costa 
is  scarcely  thickened  at  tip  of  first  vein  and  are  more  yellowish. 

Redescribed  from  many  males  and  females.  In  the  Aldrich  collec- 
tion are  specimens  from  Polk  County,  Wisconsin,  July,  taken  by 
Baker;  Custer^  South  Dakota,  and  Bottineau,  North  Dakota,  June  20, 
1918,  taken  by  J.  M.  AJdrich,  Franconia,  New  Hampshire,  taken  by 
Mrs.  Slo^on;  Hanover,  New  Hampshire,  taken  by  C.  M.  Weed;  and 
Kukak  Bay,  Alaska,  July  4,  1899,  taken  by  Kincaid.  In  the  United 
States  National  Museum  are  specimens  from  Colorado,  Alaska,  and 
Woodstock,  Virginia,  Jime,  1897,  taken  by  F.  C.  Pratt.  I  have 
taken  it  at  Olean,  New  York,  August  5;  Ridgeway,  Ontario,  June  26- 
July  15;  Niagara  FaUs,  Ontario,  July  31,  1910;  Kearney,  Ontario, 
July  3-9,  1909,  and  July  26,  1911. 

Type  localities. — English  River,  Canada;  and  West  Point,  New 
York.  Melander  and  Brues  report  it  from  Massachusetts  and 
Wisconsin. 
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Type, — ^In  MtLseum  of  Comparative  Zoology,  Cambridgei  Massa- 
cliiisetts. 

A  note  on  the  mating  habits  of  this  species  is  given  in  the  intro- 
duction. 

No.  1S9.  DOUCHOPUS  SUBCOUUTUS  Imw. 

Dolidiopus  mbciUatus  Lobw,  Mon.  N.  Amer.  Dipt.,  pt.  2,  p.  42. 
The  following  description  is  a  copy  of  Doctor  Loew's: 

Hetallic-green,  bright.  Front  metallic-green.  Antennae  black;  on  under  dde  of 
the  first  joint  I  am  not  able  to  diBcover  any  lighter  coloring;  third  joint  rather  blunt 
at  the  tip.  Face  grayish-yellow,  palpi  yellow.  Cilia  of  the  inferior  orbit  pale-yellow- 
iah.  Hypopygium  black;  lamellae  of  medium  size,  ovate,  whit^e,  with  narrow  black 
border,  on  the  apical  maigin  somewhat  jagged  and  fringed  with  black  bristles.  The 
four  posterior  coxae  blackish  with  yellow  tip.  Fore  coxae  yellow,  only  at  the  extreme 
basis  somewhat  blackened,  upon  the  anterior  side  beset  with  very  delicate  black 
hairs,  which  do  not  reach  to  their  base.  Feet  pale  yellow.  Hind  femora  with  a  bristie 
before  the  tip,  upon  the  greater  part  of  the  under  side  sparsely  ciliated  with  moder- 
ately long  yellowish  hairs.  Hind  tibiae  stout,  but  not  exactiy  thickened,  not  hairy 
upon  the  first  half  of  the  hind  side  [basal  half  of  inner  surface];  brownish  at  extreme 
end.  Fore  tarsi  twice  as  long  as  the  tibiae;  their  four  first  joints  very  slender,  yellow; 
the  first  joint  nearly  as  long  as  the  three  following  ones  together;  the  third  somewhat 
shorter  than  the  second;  the  fourth  hardly  half  as  long  as  the  third,  the  fifth  joint 
black,  flattened,  broad,  still  not  as  large  as  in  2>.  boHUtfer:  upon  its  upper  edge  it  is 
beset  with  appressed  minute  black  hairs.  Middle  tarsi  from  the  tip  of  the  first  joint 
blackened.  Hind  tarsi  entirely  black.  Cilia  of  the  tegulae  [calypters]  yellowish-white . 
Wings  hyaline,  somewhat  grayish,  at  the  tip  of  the  first  longitudinal  vein  with  a  long  but 
not  very  stout  swelling,  which  gradually  merges  into  the  costa;  fourth  longitudinal 
vem  not  broken. 

Length  0.21-0.22,  wing  0.25  inch.    Fort  Resolution,  Hudson's  Bay  Territory. 

The  species  has  not  been  recognized  since  it  was  described.  It 
is  probably  an  Arctic  species  and  as  that  region  has  not  been  visited 
much  by  collectors  it  has  never  been  found.  The  type  at  the  Museum 
of  Comparative  Zoology  has  been  completely  destroyed  by  museum 
pests. 

No.  140.  DOUCHOPUS  AMPLIPENNI8,  new  apedc*. 

Male. — ^Length  5.5-6  nmi.;  of  wing  ft-6.5  mm.  Face  rather  wide, 
yellowish  gray,  abnost  ocher  yellow,  a  little  paler  on  the  lower  por- 
tion. Front  shining  blue-green.  Antennae  wholly  black  or  very 
slightly  tinged  with  yellow  on  lower  edge  of  first  joint;  third  joint 
somewhat  oval,  a  little  longer  than  wide,  obtusely  pointed  at  tip. 
Lower  orbital  cilia  yeUow,  the  black  cilia  descending  below  the  middle 
of  the  eye. 

Thorax  green  with  bronze  brown  reflections  which  form  wide 
vittae  on  the  dorsum,  which  is  covered  with  brown  pollen  leav- 
ing the  bronze  vittae  more  shining;  the  pollen  along  the  front  edge 
is  more  gray.  Abdomen  green  with  coppery  reflections;  the  white 
pollen  on  its  sides  abundant  and  extending  upon  the  dorsum.  Hy- 
popygium black;  its  lamellae  (fig.  140&)  large,  elongate  oval,  twice  as 
long  as  wide,  yellowish,  with  wide  black  border  on  apical  margin, 
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jagged  and  bristly  on  lower  half  of  apical  edge,  fringed  above  with 
dark  hairs. 

Fore  coxae  yellow,  blackened  at  base  on  outer  surface  for  one-third 
their  length,  anterior  surface  with  numerous  minute  black  haks  and 
some  delicate  pale  hairs  on  upper  outer  corner;  middle  and  hind  coxae 
black  with  yellow  tips,  sometimes  narrowly  yellowish  at  base. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  ciliated  on  lower  inner  edge  for  about 
one-fourth  their  length  with  dense  yellow  hairs,  which  are  as  long  as 
the  width  of  the  femora  and  leave  the  basal  half  and  apical  fourth 
bare.  Posterior  tibiae  thickened,  a  little  compressed,  lower  edge 
with  a  row  of  bristles  of  uneven  length,  the  longest  being  as  long  as 
those  on  upper  edge;  the  glabr6us  stripe  on  upper  surface  narrow 
and  not  conspicuous,  but  with  a  broad  glabrous  space  on  the  lower 
part  of  the  basal  half  of  the  inner  surface,  their  tips  not  at  all  infus- 
cated.  Middle  tibiae  with  three  bristles  below,  one  pair  at  apical 
third  and  one  bristle  at  basal  third,  sometimes  with  one  more  bristle 
near  the  middle.  Fore  tarsi  (fig.  140a)  twice  as  long  as  their  tibiae, 
the  first  joint  nearly  as  long  as  the  tibia  and  a  little  longer  than  the 
three  succeeding  joints  together;  first  four  joints  yellow,  fourth  more 
than  half  as  long  as  third  and  slightly  widened  at  tip;  fifth  as  long 
or  slightly  longer  than  fourth,  black,  compressed,  widest  near  the 
apex,  where  it  is  slightly  more  than  half  as  wide  as  long,  somewhat 
triangular;  the  sides  of  this  joint  have  a  slight  yellowish  or  reddish 
luster  in  certain  lights.  Middle  tarsi  nearly  one  and  a  half  times  as 
long  as  their  tibiae,  the  first  two  joints  being  nearly  as  long  as  the 
tibia,  black  from  the  tip  of  the  firot  joint,  still  the  base  of  second  a 
little  yellowish;  middle  basitarsi  with  a  large  bristle  on  upper  side. 
Hind  tarsi  black,  sometimes  yellowish  on  basal  portion  of  first  joint. 
Calypters,  their  cilia,  and  the  hal teres  yellow;  sometioies  there  are 
a  few  black  hairs  among  the  cilia. 

Wings  (fig.  140)  grayish,  veins  yellowish;  costa  with  a  slight 
elongated  enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein 
bent  at  basal  third;  hind  margin  of  wing  a  little  indented  at  tip  of 
fifth  vein,  a  little  widened  between  the  tips  of  the  fifth  and  sixth 
veins;  anal  angle  prominent. 

Described  from  2  males  from  Colorado. 

Tj/p^.— Male,  Cat.  No.  23036,  U.S.N.M. 

This  species  differs  from  suhdlicUus  Loew  in  having  the  cilia  of 
the  hind  femora  confined  to  about  one-fourth  of  the  lower  edge, 
while  in  that  species  it  extends  nearly  the  whole  length  of  the  femora; 
it  also  differs  in  other  respects  a  little. 
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No.  141.  DOUCHOPUS  SPLEIWIDUS  Loew. 

DoUchopu8  splendidus  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  21;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  44.— Mblander  and  Brubs,  Biol.  Bull.,  vol.  1,  1900» 
p.  148. 

Mcde. — ^Length  5-5.5  mm.;  of  wing  4.5  mm.  Face  rather  vdde, 
yellowish  white,  paler  below.  Front  shining  green.  Antennae  black ; 
first  joint  usually  wholly  black,  but  sometimes  the  lower  apical 
comer  is  distinctly  yellow;  third  joint  longer  than  wide,  rounded  at 
tip,  sometimes  obtusely  pointed.  Lateral  and  inferior  orbital  cilia 
yellowish. 

Thorax  bright  shining  green,  sometimes  with  reddish  coppery 
spots  before  the  suture  and  along  the  median  line  of  the  dorsum; 
dorsum  distinctly  white  poUinose, along  the  front;  pleurae  dulled  with 
white  pollen.  Abdomen  green,  sometimes  vdth  coppery  reflections. 
Hypopygium  black;  its  lamellae  (fig.  141a)  moderately  large,  some- 
what roimd  in  outline,  but  straight  below,  whitish  with  narrow  black 
border  on  apical  margin,  jagged  and  bristly  on  lower  half  of  the 
apical  edge,  fringed  with  black  hairs  above. 

Fore  coxae  wholly  yellow,  with  very  minute  black  hairs  on  their 
anterior  surface.  Middle  and  hind  coxae  black  with  yellow  tips. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  cihated  on  lower  inner  edge  for  nearly 
on&-half  their  length  with  yellow  hairs,  the. longest  of  which  is  longer 
than  the  width  of  the  femora.  Posterior  tibiae  a  Uttle  thickened,  a 
little  brownish  on  the  sides  at  tip.  Fore  tarsi  (fig.  1416)  one  and  a 
half  times  as  long  as  their  tibiae;  the  first  two  joints  taken  together 
nearly  equal  in  length  to  the  tibia;  first  joint  a  little  longer  than  the 
second  and  third  together,  third  a  Uttle  shorter  than  the  second, 
fourth  about  half  as  long  as  second,  sUghtly  compressed  and  almost 
whitish,  fifth  joint  black,  about  as  long  as  third,  compressed,  widest 
near  the  tip,  where  it  is  about  as  wide  as  long,  somewhat  triangular 
in  outline;  first  three  joints  yellow.  Middle  tarsi  a  Httle  longer  than 
their  tibiae,  blackened  from  the  tip  of  the  first  joint,  which  has  a 
large  bristle  above.  Hind  tarsi  wholly  black.  Calypters,  their  ciha, 
and  the  halteres  yellow. 

Wings  (fig.  141)  grayish;  costa  with  an  elongated  enlai^ement  at 
tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  just  before  its 
middle;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein; 
anal  angle  prominent. 

Female. — Face  wide,  whitish;  fore  tarsi  plain,  more  or  less  infus- 
cated  from  the  tip  of  first  joint,  the  last  three  joints  black;  they  are  a 
little  longer  than  their  tibiae,  fifth  joint  as  long  as  the  third,  which  is  a 
litUe  shorter  than  second,  fourth  shorter  than  fifth;  middle  tibiae 
with  three  bristles  below,  one  pair  at  apical  third  and  one  bristle  at 
basal  third;  hind  femora  without  cilia  below;  wings  about  as  in  the 


Digitized  by  VjOOQIC 


200  BULLETIN  116,  UNITED  STATES  NATIONAL  MUSEUM. 

male;  color  of  middle  and  hind  legs  about  as  in  the  male;  cilia  of  the 
calypters  yellow. 

Redescribed  from  many  males  and  females.  The  Aldrich  collection 
has  specimens  from  Algonquin,  Illinois,  (W.  A.  Nason);  Agricul- 
tural College,  Michigan,  Jime  15,  1889;  Brookings,  South  Dakotist; 
Hammond,  Indiana,  Jime  24,  1915;  Michigan  City,  Indiana,  Jime  29, 
1915  (last  three  lots  collected  by  Aldrich);  and  Montreal,  Quebec, 
June  15,  1901.  I  have  taken  specimens  at  Ridgeway,  Ontario,  June 
7-July  15;  Chatham,  Ontario,  June  11;  Kearney,  Ontario,  July  2-7, 
1909;  Melander  has  specimens  from  Chicago,  Illinois;  and  Waubamic, 
Ontario,  Jime  14.  In  the  United  States  National  Museum  are 
specimens  from  Dead  Rim,  Fairfax  County,  Virginia,  June  22,  1915; 
Colorado,  (Baker);  Tower  City,  North  Dakota,  June  15,  (G.  I. 
Reeves);  and  from  Beverly,  Massachusetts,  June  19  (Riley).  I  saw 
many  specimens  in  the  collection  of  C.  W.  Johnson  from  New  Ehigland. 

Type  locality. — White  Mountams,  New  Hampshire.  Melander  and 
Binies  report  it  from  Ontario,  Michigan,  and  Illinois. 

The  female  of  this  species  differs  from  that  of  splendidulus  Loew  in 
having  the  bend  in  the  last  section  of  the  fourth  vein  of  the  wing  very 
near  its  middle,  while  in  that  species  it  is  considerably  before  the 
middle. 

No.  142.  DOUCHOPUS  SPLENDmULUS  Loew. 

Dolidiopus  splendidulus  Loew,  Cent.,  vol.  5,  No.  82;  Mon.  N.  Amer.  Dipt.,  pt.  2, 
1864,  p.  327.— Melakder  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  148. 

Male. — ^Length  4.5-5  mm.;  of  wing  5-5.3  mm.  Face  rather  wide, 
pale  yellowish,  more  white  below.  Front  shining  green.  Antennae 
wholly  black;  third  joint  a  little  longer  than  wide,  obtusely  pointed 
at  tip.  Lateral  and  inferior  orbital  cilia  yellowish,  about  seven  of 
the  upper  cilia  on  each  side  black. 

Thorax  green  with  grayish  pollen,  which  sometimes  dulls  the  dor- 
sum, but  leaves  three  vittae  more  shining.  Abdomen  green  with 
very  narrow  black  incisures,  covered  with  white  pollen  which  forms 
spots  on  the  sides  of  the  segments.  Hypopygium  black;  its  lamellae 
(fig.  142&)  of  moderate  size,  somewhat  round  in  outline,  whitish  with 
narrow  black  border  on  upper  and  apical  margins,  jagged  and  bristly 
at  apex,  fringed  with  little  black  hairs  on  upper  edge. 

Fore  coxae  yellow,  scarcely  darkened  at  base  on  outer  side,  with 
little  black  hairs  on  the  anterior  surface.  Middle  and  hind  coxae 
black  with  yellow  tips.  Femora  and  tibiae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  ciliated  with  rather 
scattering  yellowish  hairs  for  about  one-third  their  length,  beginning 
at  the  middle  of  the  lower  inner  edge  but  not  quite  reaching  the  tip, 
the  longest  hairs  not  quite  as  long  as  the  width  of  the  femora.  Poste- 
rior tibiae  only  slightly  thickened,  their  tips  not  or  scarcely  darkened 
at  all;  inner  surface  with  a  glabrous  space  on  basal  half.    Fore  tarsi 
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(fig.  142a)  fully  one  and  a  half  times  as  long  as  their  tibiae,  the  first 
two  joints  taken  togethw  being  nearly  as  long  as  the  tibia;  first  three 
joints  yellow,  fourth  whitish,  fifth  black;  first  joint  a  little  longer 
than  the  second  and  third  together,  third  a  little  shorter  than  the 
second,  fourth  about  three-fourths  as  long  as  the  third,  a  little  com- 
pressed and  widened  at  tip,  fifth  nearly  or  quite  as  long  as  second, 
much  compressed  and  widened,  somewhat  oval  in  outline,  still  widest 
near  the  tip,  slightly  more  than  one-half  as  wide  as  long.  Middle 
tarsi  about  one  and  a  fourth  times  as  long  as  their  tibiae,  black 
from  the  tip  of  the  first  joint,  which  has  a  large  bristle  above.  Hind 
tarsi  wholly  black.    Calypters,  their  cilia  and  the  halteres  yellow. 

Wings  (fig.  142)  grayish;  costa  with  a  small  knotlike  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  some  dis- 
tance before  its  middle;  hind  margin  of  wing  a  little  indented  at  tip 
of  fifth  vein;  anal  angle  prominent;  third  vein  bent  backward  a  little 
at  tip.  • 

Female. — Face  wide,  yellowish  white;  legs  and  feet  as  in  the  female 
of  splendidus;  wing  as  in  the  male,  the  bend  in  the  last  section  of 
fourth  vein  being  beyond  basal  third  but  some  distance  before  the 
middle. 

Redescribed  from  the  type  specimens  and  5  males  and  several 
females.  The  males  were  taken  as  follows:  2  in  Polk  County,  Wis- 
consin, by  Baker,  in  July,  in  the  Aldrich  collection;  I  have  a  speci- 
men from  Bretton  Woods,  New  Hampshire,  taken  by  E.  P.  Van 
Duzee;  and  I  took  2  at  Kearney,  Ontario,  July  5,  1909. 

Type  locality. — White  Mountains,  New  Hampshire,  July.  Melander 
and  Brues  report  it  from  Illinois  and  New  Hampshire;  C.  W.  Johnson 
has  several  specimens  from  New  England  in  his  collection. 

Types. — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

Splendidus  and  apUndiduLua  may  be  separated  in  the  males  by  the 
enlargement  of  the  costa  at  tip  of  first  vein.  In  apUndidua  it  is  elon- 
gated, and  in  aplendidvlua  it  is  smaller  and  knotlike;  the  fifth  joint 
of  fore  tarsi  is  also  somewhat  different  in  the  two  species,  for  in 
the  former  it  is  about  as  long  as  the  third  joint  and  somewhat 
triangular,  while  in  aplerhdidvlua  it  is  about  as  long  as  the  second 
joint  and  oval  in  outline;  the  cilia  on  lower  edge  of  hind  femora  are 
a  little  longer  than  the  width  of  the  femora  in  aplendidita,  while  in  the 
other  form  it  is  scarcely  as  long  as  the  width  of  the  femora. 

No.  148.  DOUCHOPUS  NUDUS  Loew. 

Dolichopus  nudus  Loew,  Mon.  N.  Amer.  Dipt.,  pt.  2, 1864,  p.  41. 

The  following  is  copied  from  Doctor  Loew^s  original  description: 

Male. — ^MetaUic-^reen,  bright.  Front  metaUic-green.  Antennae  black;  the  undet 
eide  of  the  first  joint  yellowish-red;  third  joint  rather  blunt  at  the  tip.  Face  ocher- 
yellow;  palpi  yellow.    Cilia  of  the  inferior  orbit  pale  yellowish.    Hypopygium  black; 
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lamellae  of  medium  size,  ovate,  white,  with  a  rather  narrow  black  border,  on  the 
apical  maigin  jagged  and  fringed  with  black  bristles.  Four  posterior  coxse  blacldsh 
with  yellow  tip.  Fore  coxae  yellow,  only  somewhat  blackened  at  the  extreme  basis, 
beset  upon  the  anterior  side  with  delicate  black  hairs,  which  reach  nearly  to  their 
base.  Feet  pale  yellow.  Hind  femora  before  the  tip  with  a  bristle,  upon  the  under 
side  only  with  very  short  minute  pale  hairs.  Hind  tibiae  stout  but  not  exactly 
thickened,  upon  the  first  half  of  the  hind  side  without  hairs,  at  the  extreme  tip  brown- 
ish. Fore  tarsi  twice  as  long  as  the  tibiae;  their  first  four  joints  very  thin,  yellow;  first 
joint  as  long  as  the  three  following  ones  together;  third  somewhat  shorter  than  the 
second;  the  fourth  hardly  half  as  long  as  the  third;  the  fifth  joint  black,  flattened, 
broad,  still  not  as  large  as  in  D.  batillxfer;  upon  its  upper  margin  it  is  beset  with 
appressed  minute  black  hairs.  Middle  tarsi  from  the  tip  of  the  first  joint  blackened; 
hind  tarsi  entirely  black.  Cilia  of  the  tegulae  yeUowish-white.  Wings  hyaline;  near 
the  tip  of  the  first  longitudinal  vein  with  a  long  but  not  very  thick  sweUing,  which 
gradually  merges  into  the  costa;  fourth  longitudinal  vein  not  broken. 

Female. — ^Wings  and  feet  plain,  fore  tarsi  from  the  tip  of  the  first  joint  blackened. 
All  the  rest  as  in  the  male. 

^The  single  type  specimen  which  I  found  at  the  Museum  of  Com- 
parative Zoology  in  January,  1919,  had  been  entirely  destroyed,  ex- 
cept the  wings,  which  still  adhere  to  the  pin;  from  which  I  made 
the  following  notes: 

The  costa  is  distinctly  enlarged,  the  enlargement  beginning  a  little 
before  the  tip  of  the  first  vein  and  gradually  tapering  to  the  tip  of 
the  costa,  this  enlargement  although  distinct  is  rather  small;  the 
bend  in  the  last  section  of  the  fourth  vein  is  just  beyond  its  basal 
third  and  beyond  this  bend  the  fourth  vein  is  distinctly  arcuated; 
the  third  vein  is  also  considerably  and  rather  evenly  arcuated  from  a 
point  nearly  opposite  the  cross-vein  to  its  tip  (this  is  a  rather  peculiar 
character);  the  second  vein  also  shows  a  little  of  this  arcuation;  the 
hind  margin  of  the  wing  is  quite  evenly  rounded,  the  anal  angle  being 
roimded,  not  at  all  prominent;  the  hind  margin  at  the  tip  of  the  fifth 
vein  is  a  little  drawn  in  from  both  sides  so  as  to  form  a  slight  sinus, 
but  there  is  scarcely  an  indentation  at  tip  of  fifth  vein  in  the  usual 
sense  used  in  these  descriptions. 

Type  locality. — ^Fort  Resolution,  Hudson  Bay  Territory. 

No.  144.  DOLICHOPUS  DISC|P£R  Stennliia. 

Dolichopiu  dxKifer  Stannius,  Isis,  1831,  p.  37. — Schiner,  Fauna  Austr.,  vol.  1, 
p.  216.— LoBw,  Men.  N.  Amer.  Dipt.,  pt.  2, 1864,  p.  TL—Ooquolbtt,  Ptoc. 
Wash.  Acad.  Sci.,  vol.  2,  1900,  p.  423.— Lundbbck,  Dipt.  Danica,  vol.  4 
1918,  p.  95. 

Dolichopw  tanypus  Loew,  Neue  Beitr.,  vol.  8, 1861,  p.  71. 

Male. — Length,  4.75-5.5  mm.;  of  wing,  5-5.5  nmi.  Face  of  mod- 
erate width,  rather  long,  silvery  white,  sometimes  a  little  yellowish 
on  the  upper  part.  Front  shining  green.  Antennae  black;  first  joint 
yellow  below  on  lower  half  or  more;  third  joint  large,  about  two  and 
a  half  times  as.  long  as  wide,  somewhat  diliptical  in  outline,  rather 
pointed  at  tip;  arista  inserted  beyond  the  middle  of  the  third  jt)int. 
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Lateral  and  inferior  orbital  cilia  white,  about  six  of  the  upper  cilia 
on  each  side  black. 

Thorax  green  with  bronze  reflections,  which  sometimes  form  a 
median  vitta  on  the  dorsum;  dorsum  dulled  with  a  little  grayish 
pollen;  pleurae  dulled  '^ith  white  pollen.  Abdomen  green  with  cop- 
pery reflections  and  black  incisures;  the  white  pollen  on  the  sides 
extends  over  the  dorsiun.  Hypopygiiun  black;  its  lamellae  of  mod- 
erate size,  somewhat  oval,  whitish  with  narrow  black  border  on  apical 
and  upper  margins,  jagged  and  bristly  at  apex,  fringed  above  with 
black,  below  with  a  few  pale  hairs. 

Fore  coxae  yellow,  their  anterior  surface  covered  vith  silvery  pol- 
len and  minute  white  hairs.  Middle  and  hind  coxae  black  with  yellow 
tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with 
one  preapical  bristle,  the  latter  without  cilia,  but  with  miilute  yellow 
hairs  below.  Posterior  tibiae  a  little  infuscated  at  tip,  especially  on 
mner  side,  scarcely  thickened,  the  usual  glabrous  stripe  on  upper 
surface  distinct,  but  a  little  broken  by  a  few  little  hairs;  there  is  also 
a  glabrous  line  just  inside  of  the  inner  row  of  large  bristles;  middle 
and  hind  tibiae  each  with  one  bristle  below.  Fore  tarsi  (fig.  144a) 
nearly  twice  as  long  as  their  tibiae,  slender,  first  four  joints  yellow, 
each  more  slender  than  the  preceding  one;  first  nearly  three-fourths 
as  long  as  the  tibiae,  third  and  fourth  of  nearly  equal  length,  each 
a  httle  shorter  than  the  second;  fifth  joint  compressed,  black  with 
the  extreme  base  white,  nearly  half  as  long  as  the  fourth,  oval,  a  little 
longer  than  wide.  Middle  tarsi  one  and  a  fourth  times  as  long  as 
their  tibiae,  infuscated  from  the  tip  of  the  first  joint;  first  joint  with- 
out a  bristle  above.  Hind  tarsi  wholly  black,  or  sometimes  the  first 
joint  a  little  reddish  at  base.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  144)  grayish,  sometimes  with  a  slight  yellowish  brown 
tinge  in  front  of  the  third  vein;  costa  slightly  enlarged  at  tip  of 
first  vein  and  tapering  to  its  tip;  last  section  of  fourth  vein  a  little 
bent  near  its  basal  third;  third  and  fourth  veins  distinctly  approach- 
ing each  other  toward  their  tips;  hind  margin  of  wing  a  little  indented 
at  tip  of  fifth  vein,  and  with  a  slight  sinus  near  sixth  vein;  wing 
slightly  narrowed  toward  the  base,  still  the  anal  angle  rather  prom- 
inent, forming  on  account  of  the  sinus  a  small  lobe-like  projection. 

Female, — Face  wide,  grayish  white;  third  antennal  joint  only  a 
httle  longer  than  wide,  pointed  at  tip;  fore  coxae  with  a  few  minute 
black  hairs  along  the  inner  edge;  fore  tarsi  plain,  a  little  longer  than 
their  tibiae,  first  four  joints  dark  yellow,  fifth  joint  black,  all  the 
joints  of  decreasing  length;  middle  tarsi  only  a  little  longer  than  their 
tibiae;  hind  margin  of  wing  more  evenly  roimded  than  in  the  male, 
the  anal  angle  rounded;  wing  not  narrowed  toward  the  base.  Other- 
wise about  as  in  the  male. 
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Redescribed  from  many  males  and  females.  One  pair  were  from 
Europe,  the  others  were  taken  as  follows:  St.  Hilaire,  Quebec,  July 
1;  Parry  Sound,  Ontario,  June  4;  Kearney,  Ontario,  July  3;  Brule 
Lake,  Ontario,  August  3;  Ridgeway,  Ontario,  June  7;  Golden,  New 
York,  July  19;  Polk  County,  Wiconsin,  July;  Kodiak,  i  Alaska, 
July  20;  Bond  Lake,  Ontario,  July  16;  Toronto,  Ontario,  July  18; 
Waubamic,  Ontario,  June  14;  Lyndon,  Vermont,  August  22. 

Loew  reports  it  from  English  River,  Canada;  Red  River;  Sitka, 
Alaska;  and  the  White  Mountains,  New  Hampshire.  Coquillett 
reports  it  from  Alaska,  several  places.  It  is  found  in  middle  and 
northern  Europe.    Location  of  type  unknown. 

No.  146.  DOUCHOP11B  BOREUS,  new  opMiea. 

Mdle^ — ^Length  5  mm. ;  of  wing  4.7  mm.  Face  wide,  scarcely  nar- 
rowed below,  silvery  white,  slightly  tinged  with  'gray,  long,  reaching 
nearly  to  the  lower  comer  of  the  eye.  Front  green  or  blue-green, 
slightly  dulled,  antennae  (fig.  145)  black;  first  joint  broadly  yellow 
below;  third  joint  fully  twice  as  long  as  wide,  pointed  at  tip,  with  the 
subapical  arista  inserted  just  above  the  poin^.  Lateral  and  inferior 
orbital  cilia  yellowish  white,  about  eight  of  the  upper  cilia  on  each 
side  black. 

Thorax  green,  or  bronze  brown  with  green  reflections :  dorsum  dulled 
with  brown  pollen,  pleurae  with  grayish  pollen.  Abdomen  green, 
sometimes  bronze  brown  with  purple  reflections.  Hypopygium  black ; 
its  lamellae  of  moderate  size,  somewhat  oval  in  outline,  but  rather 
angulated  at  base  above,  not  much  longer  than  wide;  yellowish  with 
a  black  apical  border,  jagged  and  bristly  at  apex. 

Fore  coxae  yellow  with  a  blackish  spot  at  base  on  outer  side,  their 
anterior  surface  covered  with  yellow  hairs;  there  are  a  few  little  black 
hairs  along  the  inner  edge.  Middle  and  hind  coxae  black  with  yellow 
tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  ,with 
one  preapical  bristle,  the  latter  without  cilia  below;  the  little  black 
hairs  on  their  sides  descend  to  the  lower  edge,  although  the  lower  ones 
are  very  minute;  they  have  a  few  rather  long  black  hairs  at  base 
above.  Posterior  tibiae  a  little  thickened  especially  at  tip,  where 
they  are  blackened  a  little,  most  on  inner  siurface;  the  glabrous  stripe 
on  upper  surface  is  distinct  and  reaches  the  tip;  on  the  inner  surface 
there  is  a  glabrous  space  just  inside  of  the  inner  row  of  bristles,  which 
is  wide  on  basal  portion  and  tapers  to  a  narrow  line  at  tip,  uniting 
there  with  the  stripe  on  upper  edge.  Fore  tarsi  (fig.  145a>  nearly 
twice  as  long  as  their  tibiae,  first  two  joints  black  or  blackish,  third 
and  fourth  yellow,  fifth  black;  first  joint  one  and  a  fourth  times  as 
long  as  the  second;  second,  third,  and  fourth  of  nearly  equal  length, 
the  third  being  slightly  the  shortest;  fifth  small,  compressed,  oval,  but 
little  longer  than  wide,  not  over  one-fourth  as  long  as  fourth.  Middle 
tarsi  one  and  a  third  times  as  long  as  their  tibiae,  black  from  the  tip 
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of  the  first  joint,  wliich  is  without  a  bristle  above  and  is  nearly  as  long 
as  the  three  succeding  joints  taken  together;  fif^  joint  about  three 
fourths  as  long  as  fourth.  Hind  tarsi  wholly  black.  Middle  and  hind 
tibiae  each  with  one  large  bristle  below  near  apical  fourth.  Calyp- 
ters  and  halteres  yellow^  the  former  with  black  cilia. 

Wings  grayish;  costa  with  a  slight  elongated  enlargement  af  tip  of 
first  vein ;  last  section  of  fourth  vein  slightly  bent  at  basal  third;  third 
and  fourth  veins  a  little  convergent  toward  their  tips;  anal  angle 
rather  prominent  but  rounded. 

Described  from  6  males  taken  at  Ungava  Bay,  Labrador,  July  22- 
29,  by  L.  M.  Turner. 

ryp6.— Male,  Cat.  No.  23037,  U.S.N.M. 

While  this  species  has  a  striking  reeemblance  to  diacifer  Stannius, 
still  it  differs  in  many  points.  The  face  is  wider;  the  arista  is  placed 
much  nearer  the  tip  of  third  antennal  joint;  the  hind  femora  have  no 
yellow  hairs  on  the  lower  edge  of  their  sides;  the  first  two  joints  of 
fore  tarsi  are  black  and  quite  thick;  the  tips  of  fore  tibiae  are  slightly 
brownish;  and  the  wings  are  not  narrowed  at  their  roots. 

No.  14«.  DOUCHOPUS  ANOtJSTATUS  AMricb. 

Dolichopus  angttstaius  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  p.  15. 

The  following  is  a  copy  of  Doctor  Aldrich's  description.  I  have 
not  seen  the  species,  but  Professor  Melander  has  it  in  his  collection. 
The  drawings  are  from  this  specimen,  which  was  taken  at  Woods 
Hole,  Massachusetts. 

Male.  Antennae  black,  first  joint  in  part  yellow,  third  joint  very  long  and  wide 
with  a  sharp  point;  cilia  of  inferior  orbit  pale,  of  tegulae  black,  last  joint  of  fore  tarsus 
enlarged. 

Face  grayish  yellow,  front  shining  violet;  first  joint  of  antennae  slender,  arista 
inserted  beyond  the  center  of  the  third  joint.  Thorax  bright  bltdsh  green,  with  a 
bronze  stripe  each  side  above  the  root  of  the  wing,  and  a  very  narrow  one  in  the  middle ; 
pleurae  dark  green,  light  dusted.  Abdomen  somewhat  bluish  green,  more  bronze 
heUxe  the  incisures.  Hypopygium  black,  the  lamellae  whitish,  rounded  with  a 
black  margin,  jagged  near  the  apex,  and  with  curved  black  bristles.  Fore  coxae 
yellow,  with  sniall  black  hairs  in  front  near  the  inner  side,  and  some  white  dust. 
Middle  and  hind  coxae  yellow,  the  former  considerably,  the  latter  slightly,  brownish 
toward  the  base.  Femora  and  tibiae  yellow,  the  hind  femora  not  ciliated.  Fore 
tarsi  [fig.  146a]  nearly  twice  as  long  as  the  tibiae,  not  very  slender,  the  first  four  joints 
plain,  yellow;  fifth  joint  as  long  as  the  third,  black,  flattened;  fourth  somewhat  flat- 
tened, but  not  otherwise  modified;  middle  tarsi  blackened  from  the  tip  of  the  first  joint; 
hind  tarsi  wholly  infuscated,  still  at  the  base  not  decidedly  black;  Uie  color  suggests, 
that  the  specimen  may  be  immature.  Wings  [fig.  146]  subhyaline,  rounded  at  apex, 
the  widest  part  beyond  the  middle,  narrowed  toward  the  base.  Beyond  the  double 
flexure  the  fourth  vein  runs  in  a  gentie  curve  parallel  with  the  third  vein,  ending 
barely  before  the  apex.    Length  5  mm.;  of  wing  4.2  mm. 

One  male,  Massachusetts  (U.  K.). 
Type. — ^In  University  of  Kansas. 
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No.  147.  DOUCHOPUS  COMPACTUS,  b«w  i 


Male. — ^Length  5.5  mm.;  of  wing  the  same.  Face  wide,  only  a 
little  narrowed  below,  grayish  white.  Front  green  with  bronze 
reflections.  Antennae  black;  first  joint  yellow  with  a  narrow  black 
upper  edge;  third  joint  somewhat  conical,  about  as  long  as  wide, 
pointed  at  tip.  Lateral  and  inferior  orbital  cilia  yellowish  white, 
about  eight  of  the  upper  cilia  on  each  side  black. 

.Thorax  green  with  coppery  reflections;  dorsum  dulled  with  gray 
pollen;  pleurae  with  whitish  pollen.  Abdomen  green  with  coppery 
reflections  and  narrow  black  incisures;  the  white  pollen  on  its  sides 
abundant  and  extending  upon  the  dorsum.  Hypopygium  black;  its 
lamellae  large,  nearly  twice  as  long  as  wide,  white  with  a  broad  black 
border  on  apical  margin  and  extending  upon  the  upper  edge,  jagged 
and  bristly  on  lower  half  of  apical  margin,  fringed  above  with  black 
hairs,  below  with  a  few  yellow  hairs. 

Fore  coxae  yellow  with  a  blackish  spot  at  base  on  outer  side,  their 
anterior  surface  covered  with  conspicuous  black  hairs,  only  a  few 
pale  ones  on  upper  outer  comer.  Middle  and  hind  coxae  black  with 
yellow  tips.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  without  cilia,  but  with 
two  or  three  rows  of  minute  yellow  hairs  on  the  lower  portion  of  their 
inner  surface.  Posterior  tibiae  a  little  blackish  at  extreme  tip,  only 
a  little  thicker  than  the  others,  the  inner  row  of  large  bristles  on  upper 
surface  with  six,  the  outer  with  eight  bristles,  the  aisual  glabrous 
stripe  between  the  rows  broken  by  little  hairs;  middle  tibiae  with 
one  large  bristle  below  near  apical  third  and  another  near  it  on  the 
lower  part  of  the  front  surface.  Fore  tarsi  (fig.  147a)  one  and 
three-fourths  times  as  long  as  their  tibiae,  black  from  the  tip  of  the 
first  joint;  first  two  joints  taken  together  as  long  as  the  tibia,  second 
three-fourths  as  long  as  first,  third  three-fourths  as  long  as  second, 
fourth  half  as  long  as  third;  first  three  joints  slender,  tip  of  third  only 
slightly  widened,  last  two  compressed,  fourth  a  little  widened,  fifth 
a  little  more  so,  widest  near  the  tip,  where  it  is  scarcely  half  as  wide 
as  long;  it  is  as  long  as  the  third;  pulvilli  white,  rather  conspicuous. 
Middle  tarsi  nearly  one  and  a  half  times  as  long  as  their  tibiae,  black 
from  the  tip  of  the  first  joint,  which  has  a  large  bristle  above  near 
apical  third.  Hind  tarsi  wholly  black,  a  little  longer  than  their 
tibiae.    Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  147)  grayish,  a  little  tinged  with  brown  in  front  of  third 
vein;  costa  not  enlarged  at  tip  of  first  vein;  last  section  of  fourth 
vein  rather  sharply,  but  not  greatly,  bent  before  its  middle;  third 
vein  bent  backward  a  little  near  the  tip ;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein;  anal  angle  prominent  and  extending  a 
little  toward  the  root  of  the  wing;  wing  of  somewhat  equal  width. 
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Described  from  1  male  taken  at  Hood  River,  Oregon,  July  4,  1917, 
by  F.  R.  Cole. 
Type.— Male,  Cat.  No.  23038,  U.S.N.M. 

No.  148.  DOUCHOPUS  WALKEBI,  new  species. 

Male. — ^Length  4.5-5.5  mm. ;  of  wing  4.5-5  mm.  Face  rather  wide, 
a  little  narrowed  below,  yellowish.  Front  green  with  bronze  reflec- 
tions. First  antennal  joint  yellow  with  the  upper  edge  black;  second 
and  third  black,  the  latter  longer  than  wide,  somewhat  oval,  a  little 
pointed  at  tip.  Proboscis  black;  palpi  yellow.  Lateral  anci  inferior 
orbital  cilia  pale  yellow,  about  six  of  the  upper  cilia  on  each  side 
black.  ^ 

Thorax  green  with  bronze  reffections;  dorsum  dulled  with  yellowish 
gray  pollen,  which  becomes  more  gray  along  the  front  edge;  pleurae 
dulled  with  white  pollen.  Abdomen  green  with  coppery  reflections ; 
the  white  pollen  on  its  sides  abundant  and  extending  upon  the 
dorsum.  Hypopygium  black;  its  lamellae  large,  fully  twice  as  long 
as  wide,  somewhat  oval,  white  with  wide  black  border  on  apical 
margin,  jagged  and  bristly  at  apex,  fringed  above  with  little  black 
hairs,  below  with  a  few  pde  hairs. 

Fore  coxae  wholly  yellow  or  nearly  so,  their  anterior  surface  with 
little  black  hairs.  Afiddle  and  hind  coxae  black  with  yellow  tips. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  not  ciliated  below.  Posterior  tibiae  but 
little  thicker  than  the  others,  not  or  scarcely  at  all  infuscated  at  tip. 
Fore  tarsi  (fig.  148a)  one  and  a  fourth  times  as  long  as  their  tibiae; 
first  three  joints  yellow,  first  about  equal  to  the  three  following  joints 
taken  together,  second  joint  three-fourths  as  long  as  first,  third  half 
as  long  as  second  or  sometimes  more,  fourth  black,  about  one-third 
as  long  as  third,  a  little  compressed,  as  wide  as  long,  .fifth  joint 
black,  compressed,  a  little  longer  than  third,  somewhat  oval,  nearly 
straight  below,  obUquely  truncate  at  tip,  the  apex  extending  beyond 
the  claws;  pulvilli  white,  consipcuous.  Middle  tarsi  a  little  longer 
than  their  tibiae,  black  from  the  tip  of  the  first  joint,  which  has  a 
large  bristle  above,  their  tibiae  with  three,  sometimes  four  bristles 
below,  one  pair  at  apical  third  and  one  or  two  bristles  before  them. 
Hind  tarsi  wholly  black.  Calypters  and  halteres  yellow,  the  former 
with  black  cilia. 

Wings  (fig.  148)  grayish;  costa  without  an  enlargement  at  tip  of 
first  vein;  last  section  of  fourth  vein  bent  beyond  its  basal  third;  hind 
margin  of  wing  not  indented  at  tip  of  fifth  vein;  anal  angle  of  wing 
prominent. 

Female. — Nearly  as  in  the  male,  except  that  the  face  is  wider  and 
grayish  white;  the  fore  tarsi  are  plain,  a  little  longer  than  their  tibiae, 
first  joint  as  long  as  the  remaining  joints  taken  together,  blackened 
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from  the  tip  of  the  first  joint,  still  the  second  and  third  joints  are  a 
little  yellowisli!  at  base. 

Described  from  7  males  and  3  females.  Five  males  and  the  3 
females  were  taken  in  Colorado,  one  of  them  at  Longview,  June  24, 
by  E.  C.  Jackson;  1  male  at  Cloudcroft,  New  Mexico,  Jmie  17,  1902; 
and  1  male  at  Dauphin,  Manitoba,  July  22,  by  Dr.  E.  M.  Walker,  to 
whom  the  species  is  dedicated. 

Type.—UBile,  Cat.  No.  23039,  U.S.N.M.,  from  Colorado. 


No.  149.  DOUCHOPUS  8PECI08US,  new  i 

Male. — ^Length  4  mm.;  of  wing  3.8  mm.  Face  rather  wide,  dark 
golden  yellow.  Front  green,  dulled  with  brownish  pollen.  Antennae 
black;  lower  half  oi  first  joint  yellow;  third  joint,nearly  orbicular  in 
outline,  arista  inserted  near  its  base.  Palpi  small,  yellowish.  Lateral 
and  inferior  orbital  cilia  yellowish  white,  about  eight  of  the  upper 
cilia  on  each  side  black. 

Thorax  dark  green,  a  little  dulled  with  gray  pollen,  which  is  almost 
invisible  on  the  dorsum  and  leaves  a  narrow  median  vitta  more 
shining  green.  Abdomen  dark  green;  the  white  pollen  on  its  sides 
extending  upon  the  dorsimi.  Hypopygium  black;  its  lamellae 
rather  lai^e,  oval,  a  little  longer  than  wide,  whitish  with  black 
border. 

Fore  coxae  yellow  with  a  blackish  spot  at  base  on  outer  side,  an- 
terior surface  covered  with  little  black  hairs;  middle  and  hind  coxae 
black  with  their  tips  narrowly  yellow.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  not  very  large  preapical 
bristle,  the  hind  femora  without  cilia  below,  but  with  the  little  black 
hairs  on  inner  surface  extending  to  the  lower  edge.  Posterior  tibiae 
scarcely  at  all  thickened,  their  tips  black  for  about  one-fifth  their 
length,  but  this  black  not  sharply  limited  and  extending  further 
towards  the  base  on  upper  edge.  Fore  tarsi  (fig.  149a)  one  and  a 
fourth  times  as  long  as  their  tibiae,  infuscated  from  the  base,  becom- 
ing darker  apicaUy,  fourth  and  fifth  joints  black;  second  joint  less 
than  half,  third  a  fourth  as  long  as  the  first,  fourth  a  little  shorter 
than  the  third,  a  little  compressed  and  widened,  especially  at  tip; 
fifth  joint  compressed,  about  three-fourths  as  long  as  first,  oval, 
about  twice  as  long  as  wide,  nearly  straight  below,  fringed  above 
with  little  black  hairs.  Middle  tarsi  a  little  longer  than  their  tibiae, 
blackened  almost  from  their  base,  still  the  first  joint  a  little  yellowish. 
Hind  tarsi  wholly  black,  about  one  and  a  fom*th  times  as  long  as  their 
tibiae.  Calypters  and  halteres  yellow,  the  former  with  black  cilia, 
middle  tibiae  with  three  bristles  below,  one  pair  at  apical  third  and 
one  bristle  at  basal  third,  their  basitarsi  with  a  large  bristle  at  or 
near  apical  third  of  upper  surface. 

Wings  grayish  (fig.  149);  costa  with  a  small  knotlike  enlargement 
at  the  tip  of  first  vein;  last  section  of  fourth  vein  bent  before  its 
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middle;  third  vein  only  slightly  bent  backward  at  tip;  hind  margin 
of  wing  slightly  indented  at  tip  of  fifth  vein;  anal  angle  prominent. 

Described  from  1  male  taken  on  the  top  of  the  Las  Vegas  Range, 
New  Mexico,  June  28, 1902  (Cockerell) ;  and  one  male  taken  at  Geneva 
Park,  Grant,  Colorado,  July  21,  1916  (E.  C.  Jackson),  at  an  eleva^- 
tion  of  10,000  feet. 

Type.—Usle,  Cat.  No.  23040,  U.S.N.M.,  from  New  Mexico. 

This  is  much  like  walJceri,  but  the  joints  of  the  fore  tarsi  are  of 
different  lengths,  the  wings  have  a  small  enlargement  at  tip  of  first 
vein  and  their  huxd  margin  is  straighter,  the  first  antennal  joint  is  not 
distinctly  black  above,  the  fore  coxae  have  a  large  blackish  spot 
at  base  on  outer  side,  and  the  hind  tibiae  are  more  blackened  at  tip. 

No.  150.    DOUCHOPUS  PROCERUS,  new  spmIm. 

Male. — ^Length  4.5-5  mm.;  of  wing  the  same.  Face  rather  wide, 
a  little  narrowed  below,  yellowish  gray.  Front  green  with  coppery 
reflections,  sometimes  blue-green,  rather  shming.  First  antennal 
joint  yellow,  sometimes  narrowly  black  on  upper  edge;  second  and 
third  joints  black,  third  one  and  a  half  times  as  long  as  wide,  some- 
what oval,  usually  a  little  pointed  at  tip.  Lateral  and  inferior 
orbital  cilia  yellowish,  about  six  of  the  upjier  cilia  on  each  side  black. 
Thorax  shining  green,  usually  with  a  median  coppery  vitta  on  the 
dorsum,  sometimes  with  blue  reflections;  pleurae  dulled  with  white 
pollen.  Abdomen  green  with  bronze,  coppery,  or  blue  reflections; 
the  white  pollen  on  its  sides  abundant  and  extending  upon  the 
dorsum.  Hypopygium  black;  ^ts  lamellae  large,  somewhat  oval  in 
outline,  nearly  twice  as  long  as  wide,  whitish  with  a  black  border 
which  is  wide  on  apical,  narrow  on  upper  margin,  a  Uttle  jagged  and 
bristly  on  lower  apical  comer,  fringed  above  with  little  black  hairs. 

Fore  coxae  yeUow  with  the  extreme  base  a  little  blackened,  their 
anterior  surface  with  little  black  h^urs.  Middle  and  hind  coxae 
black  with  yellow  tips. '  Femora  and  tibiae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  without  cilia  below^ 
the  hairs  on  their  sides  wholly  black.  Posterior  tibiae  sUghtly 
thickened,  brownish  toward  the  tip  on  inner  side,  hairs  on  inner 
surface  longer  and  denser  on  apical  half.  Fore  tarsi  (fig.  150a) 
nearly  one  and  three-fourths  times  as  long  as  their  tibiae;  first 
three  joints  yeUow,  slender,  first  two  of  about  equal  length,  third 
fuUy  half  as  long  as  second,  fourth  a  little  compressed,  black, 
about  as  wide  as  long,  one-third  as  long  as  third;  fifth  joint  black, 
compressed,  somewhat  roimd  in  outline,  only  a  little  longer  than 
wide,  as  long  as  third  joint,  fringed  above  with  little  hairs;  pxilvilli 
white,  conspicuous.  Middle  tarsi  one  and  a  fourth  times  as  long  as 
their  tibiae,  black  from  the  tip  of  the  first  joint,  which  has  a  large 
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bristle  above  near  apical  fourth.  Hind  tarsi  wholly  black.  Calyptere 
and  halteres  yellow,  the  latter  ciliated  with  black. 

Wings  (fig.  150)  grayish;  costa  not  thickened  at  tip  of  first  vein; 
last  section  of  fourth  vein  a  little  bent  before  its  middle;  hind  margin 
of  wing  scarcely  indented  at  tip  of  fifth  vein,  with  a  slight  sinus 
between  the  tips  of  fifth  and  sixth  veins  so  as  to  form  a  broad  but 
not  conspicuous  lobe  at  tip  of  sixth  vein  and  the  anal  angle,  which  is 
prominent;  wing  of  somewhat  equal  width. 

Female. — ^Face  wide,  grayish;  fore  tarsi  plain,  a  little  longer  than 
their  tibiae,  becoming  black  toward  their  tips,  first  joint  nearly  as 
long  as  the  three  following  joints  taken  together,  fifth  joint  a  little 
longer  than  fourth;  wings  rather  evenly  rounded  on  the  hind  margin. 

Described  from  many  specimens.  C.  W.  Metz  took  it  at  Sheridan, 
Wyoming,  in  July;  C.  F.  Baker  took  it  in  (Colorado;  A.  L.  Melander 
took  it  at  Kamiac  Butte,  Washington,  and  at  Gardiner  Valley, 
Montana,  August  20,  1918. 

Holotype  and  allotype  in  the  United  States  National  Museum  taken 
in  Colorado. 

JVpf.— Male,  Cat.  No.  23041,  U.S.N.M. 

No.  ISl.  DOUCHOPUS  COMPLBTUS,  new  spMles. 

Male. — Length  5-6  mm.;  of  wing  5-5.5  mm.  Face  wide,  a  little 
narrowed  below,  yellowish  gray,  sometimes  ocher  yellow,  more  white 
below.  Front  green,  dulled  with  gray  pollen.  First  antennal  joint 
yellow,  sometimes  a  little  brownish  on  upper  edge;  second  and  third 
joints  black,  the  latter  somewhat  ccbical  in  outline,  slightly  longer 
than  wide,  obtusely  pointed^ at  tip.  Lateral  and  inferior  orbital  cilia 
pale  yellowish,  about  nine  of  the  upper  cilia  on  each  side  black. 

Thorax  bronze  brown  with  more  or  less  green  reflections;  dorsum 
(lulled  with  thick  yellowish  gray  pollen,  which  is  always  gray  in  the 
front  and  sometimes  quite  gray  on  the  disk  but  iisually  decidedly 
yellowish;  pleurae  dulled  with  white  pollen.  Abdomen  green  with 
narrow  black  incisui*es;  the  white  pollen  on  its  sides  abundant  and 
extending  upon  the  dorsum.  Hypopygiimi  black,  its  lamellae  rather 
large,  somewhat  oval  but  narrowing  into  the  stem,  about  twice  as 
long  as  wide,  white  with  a  black  border,  which  is  wide  on  apical, 
narrow  on  upper  margin,  jagged  and  bristly  on  lower  half  of  apical 
margin,  fringed  above  with  little  black  hairs,  below  with  a  few  small 
brown  hairs. 

Fore  coxae  yellow,  a  little  blackened  at  base,  their  anterior  surface 
with  little  black  hairs  on  apical  two-thirds,  which  become  minute 
and  leave  a  nearly  bare  space  below  the  black  base.  Femora  and 
tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  without  cilia  below,  but  with  the  little  black  hairs 
on  their  sides  reaching  the  lower  edge  so  as  to  leave  scarcely  a  trace 
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of  the  usual  glabrous  line  on  lower  edge.  Posterior  tibiae  sometimes 
a  little  infuscated  at  tip,  only  a  little  thicker  than  the  others,  the  two 
rows  of  large  bristles  on  upper  surface  are  placed  so  close  together 
that  the  usual  glabrous  stripe  between  them  can  scarcely  be  traced. 
Fore  tarsi  (fig.  151a)  one  and  a  third  times  as  long  as  their  tibiae; 
second  joint  about  three-fourths  as  long  as  first;  first  four  joints 
yellow,  third  scarcely  one-third  as  long  as  second,  fourth  a  Uttle  more 
than  half  as  long  as  third,  scarcely  as  long  as  wide,  a  little  com- 
pressed; fifth  black,  much  compressed,  about  as  long  as  second,  not 
quite  as  wide  near  the  tip  as  it  is  long,  fringed  above  with  little  black 
hairs.  Middle  tarsi  a  little  longer  than  their  tibiae,  black  from  the 
tip  of  the  first  joint,  which  has  a  large  bristle  above  near  apical 
fourth.  Hind  tarsi  wholly  black,  sometimes  the  first  joint  is  more 
dark  reddish  brown  or  even  yellowish.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  151)  grayish,  tinged  with  yellowish  brown  in  front  of 
third  vein  and  along  the  posterior  veins;  costa  scarcely  enlarged  at 
tip  of  first  vein;  last  section  of  fourth  vein  a  Uttle  bent  before  its 
middle;  hind  margin  of  wing  slightly  indented  at  tip  of  fifth  vein, 
with  a  small  sinus  before  and  after  the  tip  of  sixth  vein  so  as  to  leave ' 
a  slight  lobe  at  tip  of  sixth  vein  and  at  the  anal  angle,  which  is 
prominent;  wing  of  somewhat  equal  width,  still  a  little  narrowed  at 
root. 

Female, — ^Face  wide,  covered  with  gray  pollen;  fore  tarsi  plain,  a 
little  longer  than  their  tibiae,  infuscated  almost  to  their  base,  but 
scarcely  black  even  at  tip,  first  joint  scarcely  longer  than  the  two 
following  taken  together,  fifth  a  little  longer  and  wider  than  fourth; 
middle  tibiae  with  four  bristles  below,  one  pair  at  apical  third,  one 
bristle  at  basal  third,  and  one  halfway  between  these;  wings  more 
evenly  rounded  than  in  the  male,  a  little  narrowed  at  root,  anal  angle 
a  little  prominent. 

Described  from  7  males  and  4  females,  taken  by  J.  M.  Aldrich,  at 
Mono  Lake,  Calif omia,  July  21-23. 

3Vp«.— Male,  Cat.  No.  23042,  U.S.N.M. 

No.  162.  DOUCHOPUS  iCBATUS,  new  afMte. 

MaU, — ^Length  5-6  mm.;  of  wing  4.75-5  mm.  Face  wide,  a  Uttle 
narrowed  below,  yellowish  gray.  Front  mostly  coppery  with  grayish 
pollen.  First  antennal  joint  yellow,  sometimes  with  a  blackish  line 
on  upper  edge;  second  and  third  joints  black,  third  about  as  long  as 
wide,  rounded  at  tip.  Lateral  and  inferior  orbital  ciUa  yellowish, 
about  six  of  the  upper  cilia  on  each  side  black. 

Thorax  bronze  brown  with  a  little  green  along  the  edges  of  the  dor- 
simi,  which  has  coppery  reflections  and  is  covered  with  thick  brown- 
ish pollen;  pleurae  dulled  with  grayish  white  pollen.  Abdomen 
green  with  more  or  less  coppery  reflections;  the  white  pollen  on  its 


Digitized  by  VjOOQIC 


212  BULJL.ETIN  116,  UNITED  STATES  NATIONAL  MUSEUM. 

sides  abundant  and  extending  upon  the  dorsum.  Hypopygium 
black;  its  lamellae  rather  large,  somewhat  oval,  about  twice  as  long 
as  wide,  whitish  with  a  black  border,  which  is  wide  on  apical,  narrow 
on  upper  margin,  jagged  and  bristly  at  apex,  fringed  above  with 
little  black  hairs. 

Fore  coxae  yeUow,  slightly  blackened  at  extreme  base,  their  an- 
terior surface  covered  with  conspicuous  black  hairs.  Middle  and 
hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow.  Mid- 
dle and  hind  femora  each  with  one  preapical  bristle,  the  latter  with- 
out ciUa  below,  but  the  black  hairs  on  the  sides  reach  the  lower  edge. 
Posterior  tibiae  a  very  Uttle  thickened,  more  so  on  apical  half  where 
the  hairs  on  inner  surface  are  longer  and  denser,  sometimes  a  little 
darkened  on  inner  side  toward  the  tip.  Fore  tarsi  (fig.  152a) 
one  and  a  half  times  as  long  as  the  tibiae,  first  two  joints  of  equal 
length  and  taken  together  about  as  long  as  the  tibia;  first  three  joints 
yellow,  third  scarcely  one  fourth  as  along  as  second,  fourth  half 
as  long  as  third,.slightly  widened,  as  wide  as  long,  slightly  brownish; 
fifth  joint  black,  four-fifths  as  long  as  first,  much  compressed,  some- 
what oval,  nearly  as  wide  as  long,  fringed  above  with  little  black 
hairs;  pulvilli  white,  conspicuous.  Middle  tarsi  one  and  a  third 
times  as  long  as  their  tibiae,  infuscated  from  the  tip  of  the  first 
joint,  which  has  a  large  bristle  above  at  apical  fourth.  Hind  tarsi 
whoUy  black,  still  the  first  joint  sometimes  a  little  reddish.  Calyp- 
ters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  152)  grayish,  slightly  tinged  with  yellowish  brown  in 
front  of  third  vein;  costa  without  an  enlargement  at  tip  of  first 
vein;  last  section  of  lourth  vein  a  Uttle  bent  just  before  its  middle; 
hind  margin  of  wing  slightly  indented  at  tip  of  fifth  vein,  with  a 
slight  smus  each  side  of  the  tip  of  sixth  vein,  so  as  to  form  a  slight 
lobe  at  tip  ot  sixth  vein  and  at  the  anal  angle,  which  is  prominent : 
wings  of  rather  parallel  width. 

Female, — ^Face  wide  with  gray  pollen;  fore  tarsi  plain,  a  little  longer 
than  their  tibiae,  inluscated  from  the  tip  of  the  first  joint,  but  the 
extreme  base  of  the  three  following  joints  yellowish,  first  joint 
equal  in  length  to  the  three  following  joints  taken  together,  third 
and  fifth  of  about  equal  length,  fourth  a  little  shorter,  but  as  thick 
as  the  others.  Wings  evenly  rounded  on  the  hind  margin ;  anal  angle 
rounded  but  rather  prominent. 

Described  from  six  males  and  one  female.  Three  males  and  the 
female  were  taken  in  Colorado,  by  Baker;  two  males  at  Dinwiddle 
Creek,  Wyoming,  September  5, 1895  (Wheeler) ;  and  one  male  at  Lar- 
amie, Wyoming,  August,  1893.  All  were  in  the  collection  of  J.  M. 
Aldrich. 

Type.— Male,  Cat.  No.  23043,  U.S.N.M.,  from  Colorado. 

The  males  of  seratus  and  procerus  have  the  first  two  joints  of  the 
fore  tarsi  equal  in  length,  but  in  procerus  the  third  joint  is  three- 
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fourths  as  long  as  second  and  the  wing  has  no  sinus  betweem  the  tip 
of  sixth  vein  and  the  anal  angle,  while  in  xratua  the  third  joint  is 
only  about  one-fourth  as  long  as  second  and  there  is  quite  a  dis- 
tinct sinus  between  the  tip  of  sixth  vein  and  the  anal  angle.  JSrattis 
agrees  with  completus  in  tiie  form  of  the  wing  at  the  anal  angle,  but 
differs  in  having  the  first  two  joints  of  fore  tarsi  equal,  while  in 
completus  the  second  is  only  three-fourths  as  long  as  first,  the  third 
is  also  longer  in  this,  being  half  as  long  as  second,  while  in  xratus 
it  is  scarcely  one-fourth  as  long  as  second.  The  female  of  xratus 
differs  from  that  of  completus  in  having  the  first  joint  of  fore  tarsi 
as  long  as  the  three  following  together,  while  in  completus  the  first 
joint  is  scarcely  as  long  as  the  two  following  together.  The  female 
of  procerus  differs  from  that  of  completus  only  in  being  more  shining. 
It  is  also  more  shining  than  that  of  xratus. 

No.  15S.  DOUCHOPUS  SUFFLAVUS,  new  spedes. 

Male. — Length  5  mm. ;  of  wing  the  same.  Face  wide,  a  little  nar- 
rowed below,  yellow  to  grayish  yellow.  Front  green,  with  bronze 
reflections.  First  antennal  joint  yellow;  second  and  third  joints 
black,  the  latter  about  as  long  as  wide,  somewhat  orbicular  in  outline. 
Lateral  and  inferior  orbital  ciUa  pale  yellow,  about  seven  of  the  upper 
cilia  on  each  side  black. 

Thorax  dark  green,  usually  with  bronze  reflections,  which  form  two 
narrow  vittae  on  the  dorsum,  the  anterior  portion  of  which  is  a  little 
dulled  with  gray  pollen;  pleiu*ae  with  grayish  white  pollen.  Abdo- 
men dark  green  witfi  slight  bronze  reflections  on  the  lund  margins  of 
the  segments ;  the  white  pollen  on  its  sides  mostly  confined  to  the  lower 
edges.  Hypopygium  black ;  its  lamellae  rather  large,  somewhat  oval, 
twice  as  long  as  wide,  yellowish  or  yellowish  brown,  shading  into  a 
broad  black  border  at  apex,  sometimes  they  are  more  whitish;  they 
^6  j<^^  ^^^  bristly  on  apical  margin,  fringed  above  with  little 
black  hairs,  below  with  pale  hairs. 

Fore  coxae  yellow,  blackened  a  little  at  base,  their  anterior  surface 
covered  with  black  hairs,  those  along  the  outer  edge  unusually  long. 
Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  without  cilia  below,  the  black  hairs  on  the  sides  reaching  the 
lower  edge.  Posterior  tibiae  slightly  thickened,  the  glabrous  stripe 
on  upper  surface  rather  broad  but  somewhat  broken  by  little  hairs. 
Fore  tarsi  (fig.  153a)  nearly  one  and  a  third  times  as  long  as  their 
tibiae,  first  joint  longer  than  the  three  following  taken  together,  with 
a  row  of  minute  bristles  below,  second  joint  about  one-third  a3  long 
as  first,  third  and  fourth  together  about  as  long  as  second,  slightly 
widened,  fourth  shorter  than  third,  scarcely  as  long  as  wide;  fiist 
three  joints  yellow,  still  sometimes  quite  infuscated,  fourth  more  or 
less  black;  fJth  ioint  deep  black,  much  compressed,  a  little  shorter 
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than  first,  not  quite  as  wide  as  long,  somewhat  round  in  outline^ 
fringed  above  with  little  black  hairs.  Middle  tarsi  one  and  a  fourth 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  has  a  large  bristle  above.  Hind  tarsi  wholly  black.  Calypters 
and  halteres  yellow. 

Wings  (fig.  153)  grayish;  costa  not  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  moderately  bent  near  its  middle;  hind  margin 
of  wing  a  little  indented  at  tip  of  fifth  vein;  sl'ghtly  widened  at  tip  of 
sixth  vein  so  as  to  form  a  slight  lobe;  anal  angle  prominent;  wing  of 
rather  equal  width. 

Female. — ^Face  grayish,  wide;  fore  tarsi  plain,  a  little  longer  than 
their  tibiae,  infuscated  from  the  tip  of  the  first  joint,  first  joint  about 
as  long  as  the  three  following  joints  taken  together,  middle  tarsi  about 
as  in  the  male,  their  basitarsi  have  the  bristle  at  apical  third;  hind 
basitarsi  yellowish  on  basal  third  or  more;  wings  with  the  hind  margin 
nearly  evenly  rounded;  anal  angle  rounded. 

Described  from  many  males  and  females.  J.  M.  Aldrich  took  it  at 
Viola,  Idaho,  Jime  26;  Moscow,  Idaho,  June  14-August  23;  JuUaetta, 
Idaho,  May  12;  and  Grangeville,  Idaho,  June  27.  Baker  took  it  ixx 
Colorado.  A.  L.  Melander  took  it  at  Bovill,  Idaho,  June  17;  Potlatch, 
Idaho,  June  27;  Troy,  Idaho,  June  ^14;  Pullman,  Washington,  Jime 
6-July  11;  Palouse,  Washington;  Union  Flat,  Washington,  June  6; 
Three  Forks,  Montana,  August  1;  Helena,  Montana,  August  6;  Yel- 
lowstone Park,  Canyon  Camp,  August  12.  W.  M.  Mann  took  it  at 
Nigger  Hill,  Powell  County,  Montana,  in  July. 

Type.—UsiLe,  Cat.  No.  23044,  U.S.N.M.  from  Moscow,  Idaho. 

No.  154.  DOUCHOPUS  COLOBADENSIS  Aldrich. 

DolichopiLs  agilis  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  p.  16,  pi.  1,  fig.  19;  name 
changed  on  page  26. 

The  following  is  a  copy  of  Aldrich's  original  description: 

Antennae  black,  first  joint  yellow;  cilia  of  inferior  orbit  pale,  of  teguiae  black;  legs 
yellow,  hind  tarsi  wholly  black. 

Male. — Face  yellowish  gray;  front  shining  green.  Dorsum  of  thorax  shining  green  ;^ 
pleurae  blackish,  with  gray  dust.  Abdomen  shining  green;  hypopygium  black,  at 
base  somewhat  green  or  bronz.e.  Lamellae  light  yellow,  twice  as  long  as  wide,  the 
black  border  wide  at  tip,  which  is  a  little  jagged  and  has  two  or  three  crooked  black 
bristles;  upper  margin  smooth  with  short  black  hairs  changing  to  yellow  toward  the 
base.  Fore  coxae  yellow  with  minute  black  hairs  in  front;  middle  and  hind  coxae 
black,  tipped  with  yellow.  Femora  and  tibiae  yellow,  plain.  Front  taisi  [fig.  154] 
almost  once  and  a  half  as  long  as  the  tibiae,  first  three  joints  slender,  stalk  like,  yello^r , 
second  and  third  each  more  than  half  as  long  as  the  preceding;  fourth  very  short,  wider 
than  long;  fifth  joint  as  long  as  the  second,  wide,  black,  with  fringe  of  appressed  black 
hairs  above.  Empodium  a  little  enlarged,  forming  a  snow-white  plume  reaching  up 
half  the  width  of  the  fifth  joint,  so  the  latter  appears  to  have  a  white  tip.  Middle  tarei 
gently  infuscated  from  the  tip  of  the  first  joint.  Wings  with  a  grayish  tint,  the  fourth, 
vein  running  rather  far  forward  toward  its  tip;  costa  not  thickened. 

Length  5  mm.;  of  wing  4.5  mm.;  one  male  and  two  females.    Colorado  (U.  K.) 
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At  the  last  minute  I  have  decided,  that  a  series  described  as  new 
were  really  this  species;  the  specimens  were  all  from  Colorado  and 
the  drawing  was  made  from  one  of  these  specimens. 

Type. — ^In  the  University  of  Kansas,  from  Colorado. 

No.  156.  DOUCHOPUS  LOBATUS  Loew. 

DolichopiLs  lohattis  Loew,  Neue  Beitr.,  vol.  8, 1861,  p.  24;  Hon.  N.  Amer.  Dipt.,  pt. 
2,  1864,  p.  72.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  16,  pi.  1, 
fig.  20.— CoQUiLLETT,  Ttoc.  Wsflh.  Acad.  Sci.,  vol.  2,  1900,  p.  425.— 
Melander  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. — Johnson,  Insects 
of  New  Jersey,  1909,  p.  756. 

Male. — ^Length  5.5-7  mm.;  of  wing  5-6  mm.  Face  rather  wide,  a 
little  narrowed  below,  pale  yellow,  more  white  below.  Front  shining 
green  with  bronze  reflections;  first  two  antennal  joints  yellow;  third 
black,  somewhat  oval,  but  little  longer  than  wide;  obtusely  pointed 
at  tip.  Lateral  and  inferior  orbital  cilia  yellowish,  about  six  of  the 
upper  cilia  on  each  side  black. 

Thorax  green  with  bronze,  sometimes  blue,  reflections;  dorsum 
often  with  a  median  coppery  vitta,  covered  with  an  almost  invisible 
yellowish  gray  pollen;  pleurae  dxilled  with  white  pollen.  Abdomen 
green  with  bronze,  sometimes  violet,  reflections;  the  white  pollen  on 
its  sides  abimdant,  reaching  upon  the  dorsiun.  Hypopygiinn  black,  its 
lamellae  rather  large,  somewhat  oval  in  outline,  twice  as  long  as  wide, 
white  with  a  wide  black  border  on  the  apical  margin,  which  is  jagged 
and  bristly  on  the  lower  half,  fringed  above  with  black  hairs. 

Fore  coxae  yellow,  their  anterior  surface  covered  with  delicate 
yellow  hairs,  sometimes  with  a  few  minute  black  ones  on  inner  edge; 
middle  and  hind  coxae  yellow  with  their  outer  sinface  more  or  less 
black.  Femora  and  tibiae  yellow,  middle  and  hind  femora  each  with 
one  preapical  bristle,  the  latter  without  cilia  below,  but  with  a  row  of 
deUcate  little  yellow  hairs  on  the  lower  inner  edge.  Posterior  tibiae 
thickened,  especially  in  the  middle,  sometimes  a  little  darkened  on 
apical  half  of  inner  side;  the  glabrous  stripe  on  upper  smface  broad 
but  broken  by  little  hairs.  Fore  tarsi  (fig.  155a)  one  and  a  third 
times  as  long  as  their  tibiae,  first  three  joints  slender,  yellow,  some- 
times a  little  infuscated  from  the  tip  of  the  first  joint,  fourth  and 
fifth  joints  black;  first  joint  as  long  as  the  three  following  joints  taken 
together,  second  two-thirds  as  long  as  first,  third  half  as  long  as  second, 
fourth  half  as  long  as  third,  about  as  wide  as  long;  fifth  much  com- 
pressed, longer  than  second,  somewhat  oval,  about  two  thirds  as 
-wide  as  long,  fringed  above  with  black  hairs;  middle  tarsi  a  little 
longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint,  which 
has  a  large  bristle  above  at  apical  third;  hind  tarsi  wholly  black. 
Calypters  and  hal teres  yellow,  the  former  with  black  cUia. 

Wings  (fig.  155)  grayish,  sometimes  tinged  a  little  with  yellowish 
brown  along  the  front;  costa  scarcely  enlarged  at  tip  of  first  vein; 
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last  section  of  fourth  vein  a  little  bent  near  its  middle;  hind  margin 
of  wing  a  little  indented  at  tip  of  fifth  vein,  deeply  hollowed  before 
the  tip  of  sixth  vein  and  again  between  the  sixth  vein  and  th^  ana 
angle,  so  as  to  form  two  prominent  lobes,  one  at  the  tip  of  sixth 
vein  and  one  at  anal  angle. 

Female. — ^Face  wide,  silvery  white;  fore  tarsi  plain,  infuscated 
from  the  tip  of  the  first  joint,  which  is  about  as  long  as  the  three 
following  joints  together;  fifth  longer  than  fourth;  hairs  on  the 
anterior  surface  of  the  fore  coxae  yellow,  as  in  the  male;  hind  tibiae 
a  little  thicker  than  the  others  but  not  swollen  in  the  middle  as 
in  the  male;  wings  (fig.  1556)  with  hind  margin  rather  evenly  rounded, 
still  with  just  a  Uttle  lobe  at  tip  of  sixth  vein. 

Redescribed  from  many  specimens  from  the  following  locations: 
Lafayette,  Indiana,  June  2-26;  Brookings  and  Erwin,  South  Dakota 
(Aldrich),  Jime;  Agricxiltural  College,  Michigan;  Milwaukee,  Wiscon- 
sin, June  28  (Wheeler);  Hagerman,  Idaho,  July  1  (Aldrich);  Kamiac 
Butte,  Washington  (Melander);  Chicago,  Illinois,  June  6;  Colorado, 
Erie  County,  New  York,  June  9-24;  Elba,  New  York,  June  25; 
Olcott,  New  York,  July  4;  Dauphin,  Manitoba,  Canada,  Jime  22; 
Ottawa,  Canada,  Jxily  2.  I  have  taken  it  in  the  following  places 
in  Ontario,  Canada:  Fort  Erie,  Ridgeway,  Toronto,  Bond  Lake, 
Chatham,  and  Kearney,  Jime  17-July  24. 

Type  locality. — ^English  River,  Canada.  Aldrich  reports  it  from 
South  Dakota  and  Michigan;  Coquillett  from  Kukak  Bay,  Alaska; 
Johnson,  Insects  of  New  Jersey,  reports  it  from  Delaware  Water  Gap, 
New  Jersey,  July  15. 

Type. — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massachu- 
setts. 

No.  166.  DOUCHOPUS  OMNIVAGUS,  new  opMleo. 

Male. — ^Length  5.5-6.5  mm.;  of  wing,  5-5.5  mm.  Face  rather 
wide,  golden  yellow,  a  little  more  white  below.  Front  green  with 
bronze  reflections.  First  antennal  joint  yellow,  second  partly, 
sometimes  mostly,  yellow,  especially  on  inner  side;  third  black, 
about  as  wide  as  long,  somewhat  triangular,  pointed  at  tip.  Lateral 
and  inferior  orbital  cilia  yellow,  about  six  of  the  upper  cilia  on  each 
side  black. 

Thorax  green,  usually  with  bronze  reflections;  pleurae  dulled  with 
white  pollen.  Abdomen  green  with  bronze  and  blue  reflections;  the 
white  pollen  on  its  sides  abimdant  and  extending  upon  the  dorsum. 
Hypopygium  black;  its  lamellae  large,  about  two  and  a  half  thnes 
as  long  as  wide,  somewhat  elUptical,  yellowish  white  with  a  rather 
wide  black  border  on  apical  margin,  which  is  jagged  and  bristly, 
fringed  above  with  rather  long  brown  hairs. 

Fore  coxae  yellow,  their  anterior  surface  covered  with  little  black 
and  delicate  yellow  hairs;  sometimes  there  are  more  yellow   than 
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black  hairs  and  at  other  times  only  a  few  yellow  ones.  Middle  and 
hind  coxae  yellow,  more  or  less  blackened  on  outer  surface.  Femora 
and  tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  without  cilia,  but  with  a  row  of  minute  pale  hairs 
on  lower  inner  edge.  Posterior  tibiae  thickened,  slightly  more  so 
beyond  the  middle,  often  darkened  on  inner  side  at  tip.  Fore  tarsi 
(fig.  156)  one  and  a  half  times  as  long  as  their  tibiae,  &:st  two  joints 
nearly  as  long  as  the  tibia,  slender,  a  little  infuscated,  second  joint 
nearly  as  long  as  the  first,  third  and  fourth  infuscated,  third  one- 
third  as  long  as  second,  a  little  widened  at  tip,  fourth  a  little  more 
than  half  as  long  as  third,  as  wide  as  long;  fifth  joint  black,  much 
compressed,  nearly  as  wide  as  long,  three-fourths  as  long  as  second, 
somewhat  round  in  outline  with  a  rounded  emargination  on  apical 
margin  below  its  middle,  forming  two  lobes,  the  upper  of  which  is 
much  the  lai^est.  Middle  tarsi  one  and  a  fourth  times  as  long  as 
their  tibiae,  black  from  the  tip  of  the  first  joint,  which  has  a  large 
bristle  above  near  apical  third.  Calypters  and  halteres  yellow,  the 
former  with  black  ciUa. 

^^^uigs  gTfi^y*  tinged  with  yellowish  brown  on  front  half;  costa 
distinctly  enlarged  at  tip  of  first  vein,  tapering  to  its  tip;  last  section 
of  fourth  vein  a  little  bent  before  its  middle;  hind  margin  of  wing 
only  slightly  indented  at  tip  of  fifth  vein,  with  a  very  prominent 
lobe  at  tip  of  sixth  vein  and  another  equally  prominent  at  anal 
angle. 

Female. — ^Face  wide,  gray;  first  antennal  joint  yellow,  second  and 
third  black;  fore  tarsi  plain,  first  joint  slightly  longer  than  the  three 
following  joints  together,  second  scarcely  half  as  long  as  first,  fifth 
as  long  as  third,  fourth  distinctly  shorter,  fore  coxae  with  black 
hairs  on  the  lower\half  of  anterior  surface;  costa  without  enlargement, 
hind  margin  of  wing  without  any  trace  of  a  lobe,  anal  angle  promi- 
nent. 

Described  from  18  males  and  1  female.  Eight  males  were  taken 
at  Battle  Creek,  Michigan  (Aldrich),  1  at  Ehn  Grove,  Wisconsin, 
July  4;  1  at  Elba,  New  York,  Jime  25;  2  at  East  Aurora,  New  York, 
June  15;  3,  and  1  female  at  Three  Forks,  Montana,  August,  1;  2  at 
Kearney,  Ontiario,  July  7  and  28;  1  at  Kukak  Bay,  Alaska,  July  4, 

Type.—Uele,  Cat.  No.  23045,  U.S.N.M,,  from  East  Aurora,  New 
York, 

Allotype  in  the  collection  of  A.  L.  Melander  taken  at  Three  Forks, 
Montana. 


No.  157.  DOUCHOPUS  AMPHERICUS  MeUnder  and  1 

Doliehopua  ampJiericus Meulndbb  and  Bbues,  Biol.  Bull.,  vol.  1, 1900,p.  146,  fig. 

Male. — ^Length  6  mm.;  of  wing  4.5  mm.     Face  wide,  dark  golden 
yellow.     Front  green.     First  antennal  jomt  wholly  yellow;  second 
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joint  yellow  on  inner  side,  black  on  outer;  third  wholly  black,  about 
as  long  as  wide,  rounded  at  tip.  Lateral  and  inferior  orbital  cilia 
yellowish,  about  four  of  the  upper  cilia  on  each  side  black. 

Thorax  green;  dorsum  dulled  with  gray  pollen  and  with  more  or 
less  coppery  reflections,  which  forms  somewhat  of  a  median  vitta;  on 
each  side  at  the  suture  is  a  bronze  brown  spot;  pleurae  dulled  irith 
white  pollen.  Abdomen  green  with  coppery  reflections,  especially 
toward  its  tip;  the  white  pollen  on  its  sides  abundant.  Hypopygium 
black;  its  lamellae  large,  somewhat  elliptical,  but  narrowed  into  the 
stem,  about  two  and  a  half  times  as  long  as  wide,  being  as  long  as  the 
second  joint  of  the  hind  tarsi,  yellowish  with  rather  wide  black  border 
on  apical,  and  narrow  border  on  upper  margin,  jagged  and  bristly 
at  apex,  closely  fringed  above  with  little  black  hairs. 

Fore  coxae  wholly  yellow,  their  anterior  surface  covered  with  little 
yellow  hairs,  usually  with  a  few  minute  black  ones  on  inner  edge; 
middle  and  hind  coxae  black  with  yellow  tips,  the  latter  yellow  on  inner 
surface.  Femora  and  tibiae  yellow ;  middle  and  hind  femora  each  with 
one  preapical  bristle,  the  latter  without  cilia  below,  but  with  a  row  of 
delicate  little  yellow  hairs  on  the  lower  inner  edge,  on  the  outer  surface 
the  little  black  hairs  descend  nearly  or  quite  to  the  lower  edge.  Pos- 
terior tibiae  moderately  thickened;  the  usual  glabrous  stripe  on  upper 
surface  is  broken  up  by  the  irregular  placing  of  the  large  bristles  and 
numerous  little  black  hairs;  fore  tarsi  (fig.  157)  nearly  one  and  a  half 
times  as  long  as  their  tibiae;  the  two  first  joints  slender,  thin,  glabrous 
on  the  sides,  with  minute  black  hairs  on  upper  and  lowj3r  edges,  taken 
together  nearly  as  long  as  the  tibia;  second  two-thirds  as  long  as  first, 
third  short,  about  one-third  as  long  as  second;  first  three  joints  yellow, 
third  sometimes  with  the  tip  black,  the  black  more  extensive  on  outer 
surface,  which  is  sometimes  mostly  infuscated;  it  is  slightly  widened 
at  tip;  fourth  joint  black,  about  as  wide  as  long,  closely  fringed  above 
with  black  hairs;  fifth  joint  black,  compressed,  about  as  long  as  third 
and  fourth  together,  somewhat  oval,  but  narrowed  toward  the  base, 
fringed  above  with  black  hairs;  last  three  joints  taken  together  about 
as  long  as  first,  forming  a  somewhat  elongate  triangular  tip  to  the 
tarsi,  but  broadly  rounded  at  tip.  Middle  tarsi  about  one  and  a 
fourth  times  as  long  as  their  tibiae,  blackened  from  the  tip  of  the  first 
joint,  which  has  a  large  bristle  above.  Hind  tarsi  black,  sometimes  a 
little  yellowish  at  base.  Calypters  and  halteres  yellow,  the  former 
with  black  cilia. 

Wings  grayish,  tinged  with  yellowish  in  front;  costa  scarcely 
enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent 
Eeyond  its  basal  third;  hind  margin  of  wing  only  a  little  indented  at 
tip  of  fifth  vein,  with  a  sinus  between  the  tips  of  fifth  and  sixth  veins, 
so  as  to  form  a  slight  lobe  at  tip  of  sixth  vein,  from  which  point  the 
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hind  margin  recedes  to  the  anal  angle,  which  is  still  rather  prominent 
but  narrow. 

FemcHe. — ^Face  wide,  yellowish  gray;  fore  tarsi  plain,  only  a  Uttle 
longer  than  their  tibiae,  yellow,  slightly  darkened  from  tip  of  first 
joint,  still  only  blackened  from  the  tip  of  third  joint;  wings  nearly  as 
in  the  male,  except  that  there  is  no  sinus  on  hind  margin,  but  they 
recede  from  the  tip  of  the  sixth  vein  to  the  anal  angle  as  in  the  male, 
so  as  to  give  a  flattened  appearance  to  the  anal  angle. 

Redescribed  from  the  type  specimens  in  the  American  Museum,  in 
New  York  City;  they  were  taken  in  Price  Coimty,  Wisconsin. 

The  following  notes  may  help  the  student  to  separate  the  preceding 
group  of  species,  some  of  which  might  be  found  difficult  to  determine 
with  certainty:  There  are  10  species  (lohatus,  omnivagusj  ampJiericus, 
spedosuSj  procerus,  xraius,  wdPceri,  cohradeims,  mfflavus,  completus), 
which  resemble  each  other  in  having  the  first  antennal  joint  yellow  or 
mostly  yeUow,  third  wholly  black;  in  the  general  form  of  the  fore 
tarsi;  in  having  the  hind  tibiae  whoUy  yellow  or  nearly  so,  and  the 
hind  tarsi  wholly  black. 

The  first  three  of  these  have  the  second  antennal  joint  yellow,  at 
least  on  the  inner  side;  amphericus  has  only  the  inner  side  of  the 
second  antennal  joint  yellow,  it  also  differs  from  the  other  two  in 
having  the  fifth  joint  of  fore  tarsi  much  smaller  and  not  so  roimd  in 
oiitlme;lobatU8  has  the  apical  edge  of  the  fifth  joint  of  fore  tarsi  evenly 
rounded,  while  in  omnivagus  there  is  a  conspicuous  emargination  near 
the  lower  comer.  In  procerus  and  xraius  the  first  two  joints  of  fore 
tarsi  are  of  about  equal  length;  in  waUeeri  the  second  is  three-fourths 
as  long  as  first,  in  completus  it  is  two-thirds  as  long,  and  in  colora- 
densis  it  is  more  than  half  as  long  ds  first;  in  speciosus  and  suffiavxis 
the  second  is  distinctly  less  than  half  as  long  as  first.  In  procerus  the 
third  joint  of  the  fore  tarsi  is  a  little  more  than  half  as  long  as  the 
second,  while  in  seratus  it  is  only  about  one-fourth  as  long  as  second; 
completus  differs  from  coloradensis  in  having  the  third  joint  less  than 
half  as  long  as  second,  while  in  the  latter  it  is  more  than  half  as  long 
as  seccoid.  In  speciosus  the  second  joint  is  about  equal  to  the  third 
in  length,  while  in  sufflavus  the  third  is  distinctly  shorter  than  sec- 
ond. There  are  other  points  of  difference  but  these  should  make  the 
determination  of  these  species  sure. 

No.  158.  DOUCHOPUS  AFFUCTUS  Oaten  Sacken. 

Eifgroceleuthu$  affltctm  Ostbn  Sackbn,  Western  Diptera,  1877,  p.  313.— Wheeler, 
Proc.  Calif.  Acad.  Sd.,  vol.  2, 1899,  p.  3.— Melander  and  Brues,  Biol.  Bull., 
vol.  1, 1900,  p.  132. 

Male. — Length  5-6  mm.;  of  wing  5-5.8  mm.  Face  wide,  white. 
Front  shining  green.  Antennae  black;  first  joint  rather  long,  yellow 
on  lower  half;  with  stiff  black  hairs  above;  third  joint  about  as  long 
^s  wide,  pointed  at  tip.     Lateral  and  inferior  orbital  cilia  yellowish 
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white,  the  black  cilia  not  quite  reaching  down  to  the  middle  of 
the  eye. 

Thorax  green  with  considerable  gray  pollen;  pleurae  dulled  with 
white  pollen.  Abdomen  green  with  coppery  reflections;  the  white 
pollen  on  its  sides  abundant  and  extending  upon  the  dorsum;  the 
second  segment  has  a  bunch  of  long  yellow  hairs  on  each  side,  the  tips 
of  these  hairs  reach  upon  the  fourth  segment;  the  third  segment  also 
has  a  similar  bimch  of  yellow  hair,  but  it  is  much  smaller  and  shorter. 
Hypopygium  black;  its  lamellae  (fig.  158a)  of  moderate  size,  whitish 
with  a  narrow  black  border  on  apical  and  upper  margins,  jagged  and 
bristly  at  apex,  fringed  above  with  delicate  white  hairs. 

Fore  coxae  yellow  with  a  black  or  green  streak  on  the  outer  posterior 
edge,  inner  edge  of  anterior  surface  with  little  black  hairs.  Middle 
and  hind  coxae  black  with  yellow  tips.  Middle  femora  with  one  pre- 
apical  bristle;  hind  ones  with  a  row  of  bristles  of  increasing  length, 
ending  in  the  usual  preapical  bristle,  without  cilia  below.  Posterior 
tibiae  thickened,  a  little  compressed,  with  a  shallow  groove  on  each 
side,  that  on  the  inner  side  glabrous.  Fore  and  middle  tarsi  stout, 
scarcely  as  long  as  their  tibiae,  infuscated  from,  the  tip  of  the  first 
joint,  still  the  joints  sometimes  a  little  yellow  at  base.  Hind  tarsi 
black  from  the  tip  of  the  first  joint.  Calypters,  their  cilia  and  the 
halteres  yellow. 

Wings  (fig.  158)  grayish;  costa  with  an  elongated  enlargement  at 
tip  of  first  vein;  last  section  of  fourth  vein  rather  sharply  bent  before 
its  middle;  hind  margin  of  wing  deeply  indented  at  tip  of  fifth  vein 
with  a  very  slight  sinus  at  tip  of  sixth  vein;  anal  angle  of  wing 
prominent. 

Female.— Fa,ce  but  little  wider  than  that  of  the  male;  antennae 
slightly  shorter;  thorax,  legs,  feet,  and  wings  about  as  in  the  male, 
except  that  the  costa  is  not  enlarged  at  tip  of  first  vein;  there  are 
no  tiif ts  of  yellow  hair  on  the  sides  of  the  second  and  third  abdominal 
segments. 

Redescribed  from  many  males  and  females.  J.  M.  Aldrich  has 
specimens  from  Brigham,  Utah,  July  4,  1911,  taken  on  parsnip 
flowers;  Monterey  County,  California,  July  15  (Wheeler);  Santa 
Clara  County,  Calif omia  (Baker);  Stanford  University,  California, 
Oct. ;  Socorro,  New  Mexico  (S.  W.  Williston) .  I  took  it  at  Palo  Alto, 
California,  June  3;  Berkeley,  California,  Oct.  A.  L.  Melander  took 
it  at  Stanford,  California,  June  30;  Pullman,  Washington,  June  30. 
F.  E.  Snow  took  it  in  Cochise  County,  Arizona,  Aug.,  at  3,750  feet 
elevation. 

Type  locality. — San  Rafael,  Marin  County,  California.  Wheeler 
reports  it  from  Arizona;  Melander  and  Brues  from  Wyoming  and 
Arizona. 

Type. — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massachu- 
setts. 
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No.  159.  DOUCHOPUS  CRENATUS  Osten  Sacken. 

HygrocileiUhus  crenatus  Osten  Sacken,  Western  Diptera,  1877,  p.  312. — 
Aldrch,  Kansas  Univ.  Quart.,  1893,  vol.  2,  p.  24,  pi.  1,  figs.  27,  27a; 
American  Naturalist,  1894,  p.  35  (courtship). — ^Wheeler,  Proc.  Calif.  Acad. 
Sci.,  vol.  2,  1899,  p.  3,  pi.  1,  fig.  4. — MIelander  and  Brues,  Biol.  Bull, 
vol.  1, 1900,  p.  131,  figs. 

Male. — Length  5-6  mm.;  of  wing  4.5-5  mm.  Face  wide,  of 
nearly  equal  width,  silvery  white;  front  shining  green.  Antennae 
(fig.  159a)  black;  first  and  second  joints  yellow  on  lower  half,  with  a 
large  smooth  yellow  protuberance  on  inner  side;  first  joint  very  long 
and  with  stiff,  long  black  hair;  second  and  third  of  nearly  equal  length, 
taken  together  about  as  long  as  first;  third  scarcely  longer  than  wide, 
pointed  at  tip;  arista  thick,  clothed  with  long  dense  pubescence. 
Lateral  and  inferior  orbital  cilia  yellowish,  the  loWest  ones  deeper 
yellow  and  slightly  flattened;  the  black  ^ilia  descend  below  the 
upper  third  of  the  eye. 

Thorax  green  with  coppery  reflections,  which  sometimes  cover  most 
of  the  dorsum.  Abdomen  green,  usually  with  coppery  reflections,  its 
sides  with  white  poUen.  Hypopygium  black;  its  lamellae  of  mod- 
erate size,  oval,  with  a  narrow  black  border  on  the  apical  margin; 
apex  jagged  and  bristly,  fringed  above  with  black  hairs,  sometimes  a 
few  near  the  base  yellowish. 

Fore  coxae  yellow,  with  a  green  stripe  on  outer  edge  of  its  posterior 
side,  their  anterior  surface  with  minute  delicate  white  hairs  and  a 
few  black  ones  along  inner  edge.  Middle  and  hind  coxae  black  with 
yellow  tips;  the  trochanters  usually  with  a  brown  spot.  Femora 
and  tibiae  yellow.  Middle  femora  each  with  one  preapical  bristle; 
hind  pair  with  a  row  of  bristles  of  increasing  lengUi,  ending  in  the 
usual  preapical  bristle,  without  cilia  below.  Posterior  tibiae  a  little 
thickened  and  compressed,  with  a  shallow  glabrous  groove  on  inner 
side,  the  glabrous  stripe  on  upper  surface  distinct,  but  broken  by  a 
few  hairs.  Fore  and  middle  tarsi  about  as  long  as  their  tibiae,  infus- 
cated  from  the  tip  of  the  first  joint;  still  the  base  of  some  of  the  other 
joints  yellowish;  first  joint  of  fore  tarsi  as  long  as  the  remaining  four 
taken  together,  fourth  the  shortest.  Calypters,  their  cilia,  and  the 
halteres  yellow. 

Wings  (fig.  159)  grayish;  broad,  narrowed  from  the  middle  to  the 
anal  angle,  which  is  still  prominent;  costa  thick  with  a  rather  long 
knotlike  enlai^ement  at  tip  of  first  vein;  last  section  of  fourth  vein 
considerably  bent  a  little  before  its  middle;  hind  margin  of  wing 
deeply  indented  at  tip  of  fifth  vein,  which  i&i  bent  backward  near  the 
middle  of  its  last  section  almost  at  a  right  angle. 

Female. — ^Face  wide,  grayish  white;  arista  nearly  as  thick  as  in  the 
male,  but  the  antennae  smaller;  wings  of  nearly  normal  shape, 
inihout  an  enlargement  of  the  costa,  rather  evenly  roimded  on  hind 
mar^,  indented  at  tip  of  fifth  vein;  cilia  of  the  calypters  usually 
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black.  Middle  tibiae  with  two  bristles  below,  their  basitarsi  without 
a  bristle  above. 

Redescribed  from  many  males  and  females.  J.  M.  Aldrich  has 
specimens  from  Moscow,  Idaho,  Aug.  23, 24 ;  Potlatch,  Idaho,  Jmie  20 ; 
Viola  and  Juliaetta,  Idaho;  CorvaUis,  Oregon,  Aug.  15;  Beaver 
Creek,  Newport,  Oregon,  Aug.  13.  I  have  specimens  from  Berkeley, 
California,  Sept.  16;  Samoa  Beach,  Humboldt  County,  California, 
June  18.  A.  L.  Melander  has  taken  specimens  at  Pullman,  Wash- 
ington, June-Sept.;  Tacoma,  Washington,  Aug.  27;  Chehalis, 
Washington,  Aug.  25;  others  are  from  Cochise  County,  'Arizona, 
Aug.  3  (3,750  feet  elevation);  Claton,  British  Columbia,  Aug.  9; 
Abbotsford,  British  Columbia,  Aug.  9. 

Type  locality. — Sonoma  County,  California.  Aldrich  reports  it 
from  California  and  Washington;  Wheeler  from  Idaho,  Washington, 
Wyoming;  Melander  and  Brues  from  California,  Washington,  Wyo- 
ming, Idaho,  and  Vancouver  Island. 

Type. — ^In  the  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

No.  160.  DOUCHOPUS  CONSANGUINEUS  Wheeler. 

Hygroceleuthus  consanguineus  Wheelbr,  Proc.  Calif.  Acad.  Sci.,  vol.  2, 1899,  p.  5, 
pi.  1,  fig.  5-7.— Melander  and  Bbues,  Biol.  Bull.,  vol.  1,  p.  131,  figs. 

Male. — ^Length  5.5-7  mm,;  of  wing  6-6  mm.  Face  wide,  pale 
yellowish  white,  in  some  specimens  the  face  has  one  or  two  ocher 
yellow  longitudinal  bands  which  are  visible  in  certain  lights  only. 
Front  dark  shining  green.  Antennae  black,  with  a  large,  smooth, 
yellow  protuberance  on  inner  side  of  first  joint  and  a  small  one  on 
second  joint;  first  joint  long  with  bristly  hairs;  third  joint  a  little 
longer  than  wide,  conical  in  outline;  arista  thick  and  densely  pubes- 
cent. Orbital  ciUa  black  with  4-10  orange  yellow  cilia,  from  near  the 
middle  of  the  eye  downward  the  lower  cilia  are  much  flattened. 

Thorax  dark  shining  green,  vnth  more  or  less  bronze  or  coppery 
reflections;  pleurae  dulled  with  white  pollen.  Abdomen  dark 
shining  green  with  coppery  reflections;  and  white  pollen  on  its  sides. 
Hypopygium  mostly  metallic  green,  Uke  the  abdomen;  its  lamellae  of 
moderate  size,  oval,  whitish,  sometimes  tinged  with  brown,  with 
narrow  black  border  along  the  apical  edge,  a  httle  jagged  and  bristly 
at  apex,  fringed  above  with  black  hairs. 

Fore  coxae  yellow  with  a  broad  green  stripe  on  outer  posterior  edge, 
their  anterior  surface  covered  with  black  hairs,  which  are  sometimes 
quite  long.  Middle  and  hind  coxae  black  with  narrow  yeUow  tips. 
Femora  and  tibiae  yellow.  Middle  femora  with  one  preapical 
bristle;  posterior  pair  with  a  row  of  bristles  of  increasing  length, 
which  ends  in  the  usual  preapical  bristle.  Posterior  tibiae  a  little 
thickened  and  compressed,  with  a  glabrous  groove  on  inner  surface; 
the  usual  glabrous  stripe  on  upper  surface  quite  distinct.    Fore  tarsi 
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about  as  long  as  their  tibiae,  infusoated  from  the  tip  of  the  first  joint, 
still  the  second  and  third  joints  sometimes  yellowish  at  base;  first 
joint  about  as  long  as  the  remaining  four  together;  fourth  joint  short- 
est: middle  tarsi  scarcely  as  long  as  their  tibiae,  colored  like  the  fore 
tarsi.    Calypters  and  halteres  yellow,  the  cilia  of  the  former  black. 

Wings  (fig.  160)  strongly  tinged  with  brown,  sometimes  more 
yellowiiah  brown  in  front  of  second  vein;  costa  with  a  knot-Uke 
enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein  sharply 
bdnt  before  its  basal  third,  sometimes  with  a  stump-vein  at  the 
posterior  angle  of  this  bend  (this  stump  is  present  in  most  of  the 
females  I  have  seen) ;  hind  margin  of  wing  deeply  notched  at  tip  of 
fifth  vein,  which  is  bent  at  a  right  angle  near  the  middle  between  the 
cross-vein  and  the  wing  margin;  wings  broad,  widest  near  the  cross- 
vein,  narrowing  to  the  anal  angle. 

Female. — ^Face  wide,  usually  dark  gray,  sometimes  more  whitish  or 
yellowish,  antennae  smaller  than  those  of  the  male;  fore  coxae  with 
rather  long  and  conspicuous  black  hairs  on  the  anterior  siuiace;  hind 
tibiae  normal;  orbital  cilia  about  as  in  the  male,  except  that  they  are 
scarcely  flattened  at  all;  wings  (fig.  160a)  of  nearly  normal  shape,, 
rather  broad  and  with  the  hind  margin  rather  evenly  roimded,  the 
anal  angle  not  at  all  prominent,  deeply  notched  at  tip  of  fifth  vein, 
the  bend  in  fourth  vein  more  distant  from  the  cross-vein  than  in  the 
male,  being  about  as  far  from  it  as  the  cross-vein  is  long. 

Redescribed  from  5  males  and  8  females.  J.  M.  Aldrich  has  specie 
mens  from  Pine  Lake,  southern  California,  taken  by  Johnson; 
Pacific  Grove,  California, May  9,  (Aldrich);  Vollmer,  Idi^o,  Septem- 
ber 26,  (Aldrich);  Colorado,  (Baker);  E.  P.  Van  Duzee  took  it  at 
Tallac  Lake,  Tahoe,  California,  July  17,  1915. 

Type  locality. — Monterey,  California.  Melander  and  Brues  report 
it  from  California. 

No.  161.  DOUCHOPUS  BBUBSI.  new  name. 

Hygroceleuthtu  propinquus  Melander  and  Brues,  Biol.  Bull.,  vol.  1,  p.  131  (pre- 
occupied). 

The  following  is  a  copy  of  the  original  description  of  this  form  as 
they  compared  it  with  consanguineus  Wheeler  and  which  still  covers 
most  of  the  points  of  difference  between  theni: 

Barker,  all  coxae  piceous;  femora  piceous  beneath  near  the  base.  Poetocular  dlia 
black,  none  of  the  orange  colored  cilia  typical  of  consanguineus  present,  not  so  many,  of 
the  infraorbital  dlia  flattened,  lamellae  of  hypopygium  darker. 

All  the  above  characters  are  more  or  less  conspicuous  in  the  speci- 
mens I  have  seen,  but  some  have  the  fore  coxae  quite  yellow  on  the 
anterior  surface,  others  have  thepa  almost  wholly  greenish.  Besides 
tlie  characters  given  above  I  find  in  the  specimens  before  me  that  the 
ivings  in  both  male  and  female  are  a  little  wider  at  the  tip  of  sixth) 
vein,  making  the  anal  angle  a  very  little  fuller,  in  the  male  making  the 
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sixth  vein  run  a  little  more  parallel  with  the  margin  of  the  wing;  the 
bend  in  last  section  of  fourth  vein  is  also  a  very  little  farther  from  the 
cross-vein  in  bruesi  (fig.  161)  in  both  sexes,  in  the  male  it  is  at  basal 
third  not  "before  basal  third,"  in  the  female  of  this  form  it  is  very 
near  the  middle  of  the  last  section,  while  in  the  female  of  cansanffuin- 
eus  it  is  very  near  basal  third. 

The  specimens  before  me  were  taken  by  Dr.  J.  M.  Aldrich  at  Roche 
Harbor,  Washington,  July  3,  1905;  Friday  Harbor,  Washington, 
July  5,  1905;  and  Keyport,  Washington,  August  7,  1905,  and  two 
specimens  taken  by  Prof.  A.  L.  Melander,  one  at  San  Francisco, 
California,  Aug.  15;  the  other  at  Canyon  Camp,  Yellowstone  Park, 
August  12,  1918. 

As  all  of  these  specimens  agree  in  the  wing  characters  given  above, 
as  well  as  those  given  by  Melander  and  Brues,  I  am  inclined  to  give 
this  form  rank  as  a  distinct  species. 

Zetterstedt  described  a  species  from  Europe  under  the  name  of 
propinquus  which  still  goes  under  that  name,  I  therefore  propose  the 
name  of  hruesi  for  the  present  species. 
•     Type  locality. — Vancouver  Island. 

Type, — In  American  Museum  of  Natural  History,  New  York  City. 

No,  162.  DOLICHOPUS  AURIFEX,  new  spedes.  . 

Male, — ^Length,  5.5-6.5  mm.;  of  .wing  5-6  mm.  Face  wide, 
whitish,  tinged  with  yellow.  Front  green  with  bronze  and  coppery 
reflections.  Antennae  black ;  first  joint  long  with  long  stiff  hair  and  a 
large  protuberance  on  inner -side,  which  is  largely  yellow;  second 
joint  wholly  black,  or  with  just  a  trace  of  yellow  on  inner  side;  third 
•wholly  black,  pointed  at  tip.  Orbital  cilia  black  above  down  to  the 
middle  of  the  eye,  below  this  pale  yellow,  a  little  darker  below, 
sometimes  there  are  one  or  two  black  bristles  next  to  the  proboscis, 
none  of  the  cilia  flattened,  although  the  lower  ones  are  rather  stout. 

Thorax  green  with  bronze  reflections,  which  sometimes  form  two 
narrow  vittae  on  the  dorsum,  anterior  slope  of  the  dorsum  with  two 
patches  of  white  pollen  and  these  patches  clothed  with  black  hairs, 
as  in  the  allied  species.  Abdomen  green  with  coppery  reflections, 
and  with  white  pollen  on  its  sides.  Hypopygium  black,  more  or 
less  greenish;  its  lamellae  (fig.  162a)  of  moderate  size,  brownish  with 
bro^  black  apical  border  which  shades  into  the  brown  of  the  disk, 
somewhat  oval,  jagged  at  tip,  fringed  all  around  with  blackish  hairs 
which  are  stoutest  at  apex,  their  disk  clothed  with  minute  hairs  whicli 
are  pale  near  the  base,  black  at  their  tips. 

Fore  coxae  yellow,  more  or  less  tinged  with  brown  on  outer  side 
and  with  a  green  stripe  on  outer  posterior  edge.  Middle  and  hind 
coxae  black  with  narrow  yellow  tips.  Trochanters  with  brown  dots, 
posterior  oneB  brown.    Femora  and  tibiae  yellow.    Middle  and  hind 
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femora  each  with  a  row  of  bristles  of  increasing  size,  ending  m  the 
usual  preapical  bristle,  the  latter  almost  bare  below.  Posterior 
tibiae  a  very  little  thickened  and  compressed,  with  a  shallow  glabrous 
groove  on  inner  surface.  Fore  and  middle  tarsi  about  as  long  as 
their  tibiae;  first  joint  a  little  shorter  than  the  remaining  four  taken 
together,  fourth  joint  scarcely  shorter  than  the  fifth.  Hmd  tarsi  a 
little  longer  than  their  tibiae.  All  tarsi  black  from  the  tip  of  the 
first  joint.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia.  ' 

Wings  (fig.  162)  grayish,  brownish  in  front  of  third  vein;  costa 
stout  with  a  knot-like  enlargement  at  tip  of  first  vein;  last  section  of 
fourth  vein  rather  sharply  b^t  a  little  beyond  its  basal  third;  hind 
margin  of  wing  notched  at  tip  of  fifth  vein,  which  is  sharply  bent 
toward  the  wing  margin;  anal  angle  rounded;  wing  of  normal  shape, 
evenly  rounded  behind. 

Female. — Face  wider  ond  antennae  smaller  than  in  the  male; 
middle  femora  with  one  preapical  bristle;  wing  as  in  the  male,  except 
that  the  costa  is  not  enlarged  at  tip  of  first  vein.  Middle  tibiae  with 
two  large  bristles  below,  their  basitarsi  without  a  bristle  above. 

Described  from  6  males  and  4  females  taken  at  Newport,  Oregon, 
August  13, 1902,  at  seepage  just  above  the  sea  beach,  by  J.  M.  Aldrich. 

Typ^.— Male,  Cat.  No.  23046,  U.S.N.M. . 

No.  163.  DOUCHOPUS  mAHOENSIS  Aldcich. 

Hygroceleutkus  idahoensia  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  154. — 
Melander  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  133,  figs. 

Male. — ^Length  5-5.2  mm.;  of  wing  4.8-5  mm.  Face  rather  wide, 
long,  reaching  the  lower  comer  of  the  eye,  silvery  white;  the  yellow 
ground  color  shows  through  on  the  lower  part,  the  groimd  color  is 
probably  more  brown  above.  Front  shining  green.  Antennae 
black;  first  joint  of  normal  size,  first  €«id  second  yellow  below;  third 
joint  about  as  long  as  wide,  obtusely  pointed  at  tip.  Lateral  and 
inferior  orbital  cilia  silvery  white,  becoming  flattened  below,  about 
ten  of  the  upper  ciha  on  each  side  black. 

Thorax  shining  green,  but  slightly  dulled  with  white  pollen,  some- 
times with  bronze  reflections;  pleurae  with  a  little  more  white  pollen 
than  the  dorsum.  Abdomen  green  with  coppery  reflections  on  the 
hind  margins  of  the  segments,  and  large  spots  of  white  pollen  on  its 
sides.  Hypopygium  black,  with  green  reflections;  its  lamellae  of 
nioderate  size,  somewhat  oval,  white  with  narrow  black  border  on 
apical  and  upper  mai^ins,  a  little  jagged  and  bristly  at  apex,  fringed 
above  with  little  black  hairs,  * 

Fore  coxae  yellow  with  a  green  stripe  on  outer  posterior  edge, 
anterior  surface  covered  with  silvery  pollen  and  very  minute  white 
hairs,  there  are  some  little  black  hairs  along  inner  edge.     Middle  and 
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hind  coxae  black  with  yellow  tips.  Hind  trochanters  brown,  the 
four  anterior  ones  with  a  brown  spot.  Femora  and  tibiae  yellow. 
Middle  femora  with  one  preapical  bristle^  the  hind  pair  with  a  row  of 
bristles  of  increasing  size,  ending  in  the  usual  preapical  bristle,  with 
out  cilia  below.  Posterior  tibiae  thickened  and  a  little  compressed, 
with  a  glabrous  groove  on  inner  side,  the  glabrous  stripe  on  upper 
surface  narrow  but  distinct.  Fore  tarsi  about  as  long,  middle  ones 
scarcely  as  long  as  their  tibiae,  infuscated  from  the  tip  of  the  first 
joint,  still  the  second  joint  often  yellow  at  base;  first  joint  of  fore 
tarsi  a  little  shorter  .than  the  remaining  four  taken  together,  the 
fourth  slightly  the  shortest  of  all.  Hind  tarsi  black  from  apical  third 
of  first  joint.    Calypters,  their  cilia  and  the  halteres  yellow. 

Wings  (fig.  168)  grayish,  sometimes  narrowly  a  little  brownish 
along  the  cross-vein;  costa  thickened  at  tip  of  first  vein  for  a  distance 
equal  to  one  and  one  fourth  times  the  length  of  the  cross-vein,  this 
thickening  is  truncate  and  provided  with  a  little  spur  at  apex;  last 
section  of  fourth  vein  sharply  bent  "before  its  middle;  hind  margin  of 
wing  notched  at  tip  of  fifth  vein ;  and  with  a  slight  sinus  at  tip  of 
sixth  vein;  anal  angle  rounded,  but  rather  prominent. 

Female, — Face  wide,  silvery;  fore  coxae  clothed  on  their  anterior 
surface  with  stiff  black  hairs;  wings  as  in  the  male,  except  that  there 
is  scarcely  a  trace  of  the  sinus  at  tip  of  sixth  vein  and  the  costa  is  not 
enlarged  at  tip  of  first  vein. 

Redescribed  from  16  males  and  8  females,  which  includes  10  type 
specimens;  the  10  types  are  from  Moscow,  Idaho;  the  others  were 
taken  at  Moscow,  Idaho,  September  12,  1908;  Stanford  University, 
California,  October  7, 1905 ;  these  were  taken  by  J.  M.  Aldrich.  Baker 
took  it  in  Santa  Clara  County,  California,  and  in  Colorado.  S.  J. 
Hunter  at  Rock  River,  Wyoming,  July,  1913. 

Types. — In  collection  of  J.  M.  Aldrich. 

No.  164.  DOUCHOPUS  CAYATUS,  new  species. 

Male. — Length  5  mm. ;  of  wing  4-4.5  mm.  Face  moderately  wide, 
silvery  white,  tinged  with  yellow  below  the  anteimae.  Front  green 
with  bronze  reflections.  Antennae  black;  first  and  second  joints 
yellow  below,  first  of  normal  size;  third  somewhat  orbicular  in  out- 
line, scarcely  pointed  at  tip.  Lateral  and  inferior  orbital  cilia  white, 
the  lower  ones  silvery  and  flattened,  about  fourteen  of  the  upper 
cilia  on  each  side  black. 

Thorax  green  with  bronze  reflections,  and  usually  with  a  coppery 
spot  on  each  side  of  the  dorsum,  which  is  dulled  a  little  with  yellow- 
ish pollen;  pleurae  dulled  with  white  pollen.  Abdomen  green  with 
coppery  reflections;  the  white  pollen  on  its  sides  is  not  conspicuous 
and  has  a  yellowish  tint.  Hypopygium  black;  its  lamellae  (fig, 
164a)  of  moderate  size,  somewhat  oval  in  outline,  but  with  edges 
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somewhat  parallel  and  rising  rather  abruptly  from  the  stem  at  base, 
nearly  one  and  a  half  times  as  long  as  wide,  white  with  a  rather 
narrow  black  border  on  apical  margin,  which  is  jagged  and  bristly. 
Fore  coxae  yellow  with  a  greenish  stripe  on  the  outer  posterior  edge, 
their  anterior  surface  covered  with  silvery  pollen  and  very  minute 
white  hairs,  with  some  })lack  ones  along  inner  side;  there  are  also 
some  black  bristly  hairs  at  base.  Middle  and  hind  coxae  black  with 
yellow  tips.  Femora  and  tibiae  yellow.  Middle  femora  with  one 
preapical  bristle;  hind  pair  with  a  row  of  bristles  of  increasing  length, 
ending  in  the  usual  preapical  bristles.  Posterior  tibiae  thickened 
and  compressed,  their  inner  siuface  with  a  glabrous  groove,  this 
groove  is  not  exactly  glabrous  but  is  covered  with  very  minute 
hairs;  the  lower  posterior  bristle  at  tip  of  middle  tibiae  is  long  and 
very  slender  and  of  a  pale  yellow  color.  Fore  and  middle  tarsi 
about  as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint; 
anterior  pair  with  the  first  joint  nearly  as  long  as  the  remaining  four 
taken  together,  third  and  fifth  of  equal  length,  fourth  a  little  shorter. 
Hind  tarsi  black  from  the  middle  of  the  first  joint,  a  little  longer  than 
their  tibiae.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  (fig.  164)  grayish,  slightly  tinged  with  brown  along  the 
front  and  on  the  cross-vein;  costa  black  and  rather  thick  from  the 
tip  of  the  first  vein,  where  there  is  a  rather  long  knot-like  enlarge- 
ment; last  section  of  fourth  vein  bent  a  little  before  its  middle;  hind 
margin  of  wing  indented  at  tip  of  fifth  vein,  rather  evenly  rounded; 
anal  angle  roimded,  but  rather  prominent. 

Described  from  4  males.*  Two  were  taken  at  Hood  River,  Oregon 
(Cole);  1  at  Corvallis,  Oregon;  1  at  Sobre  Vista,  Sonoma  Coimty, 
California,  Jime  29,  1910. 

Type.— Male,  Cat.  No.  23047,  U.S.N.M. 

No.  166.  DOUCHOPUS  PENICILLATUS,  new  name. 

Hygrocelduhua  cUiatus  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  25,  pi.  1, 
fig.  28  (preoccupied).— Wheeleb,  Proc.  Calif.  Acad.  Sci.,  vol.  2,  1899,  p. 
3.— Melander  and  Brubs,  Biol.  Bull.,  vol.  1,  1900,  p.  133,  figs. 

Male. — ^Length,  4-5.5  mm.;  of  wing,  4.5-4.75  mm.  Face  rather 
wide  and  long,  silvery  below,  strongly  tinged  with  yellow  above. 
Front  shining  green,  with  a  trace  of  yellowish  pollen  on  its  sides. 
Antennae  black;  first  joint  yellow  below,  as  long  or  longer  than  third 
joint;  second  joint  with  a  yellow  spot  at  base;  third  joint  a  little 
longer  than  wide,  obtusely  pointed  at  tip.  Upper  third  of  the  orbital 
cilia  black,  lower  two-thirds  pale  yellow. 

Thorax  green  with  bronze  reflections,  somewhat  dulled  with  yel- 
lowish gray  pollen;  pleurae  dulled  with  white  pollen.  Abdomen 
green  with  bronze  reflections;  the  white  pollen  on  its  sides  abundant 
and  extending  upon  the  dorsum.     Hypopygium  black  with  green 
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reflections;  its  lamellae  moderately  large,  somewhat  subquadrate, 
but  rounded  at  tip,  nearly  one  and  a  half  times  as  long  as  wide,  yel- 
lowish white,  with  an  apical  black  border,  which  is  jagged  and  bristly, 
fringed  above  with'  hairs  which  are  black  on  outer  portion,  white  at 
base. 

Fore  coxae  yellow  with  a  green  stripe  on  outer  posterior  edge, 
anterior  surface  clothed  with  delicate  little  white  hairs;  there  are  only 
a  few  little  black  hairs  at  extreme  base  of  inner  edge.  Middle  and 
hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
nearly  glabrous  below.  Posterior  tibiae  slightly  thickened,  usually 
blackish  at  tip  for  nearly  one-fifth  their  length;  the  glabrous  stripe  on 
upper  surface  distinct  and  another  glabrous  line  just  inside  of  the 
inner  row  of  large  bristles.  Middle  tibiae  with  a  row  of  three  large 
bristles  below,  their  basitarsi  without  a  bristle  above.  Fore  tarsi 
scarcely  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint,  . 
which  is  about  as  long  as  the  three  following  joints  together;  fourth 
and  fifth  joints  of  about  equal  length.  Middle  tarsi  a  little  shorter 
than  their  tibia^,  black  from  the  tip  of  the  joint.  Hind  tarsi  about 
one  and  a  fourth  times  as  long  as  their  tibiae,  deep  black  from  the 
tip  of  the  first  joint,  first  joint  yellow  at  base  for  about  half  its  length, 
the  black  not  sharply  limited.  Calypters  and  halteres  yellow,  the 
former  with  very  long,  dense,  deep  black  cilia. 

Wings  (fig.  165)  grayish,  usually  darker  in  front  of  third  vein;  costa 
scarcely  enlarged  at  tip  of  fifth  vein,  still  when  viewed  from  in  front 
there  is  a  cylindrical  thickening  which  begins  before  the  tip  of  fifth 
vein  and  ends  abruptly  a  short  distance  beyond  the  tip;  it  is  not  con- 
spicuous; last  section  of  fourth  vein  bent  before  the  middle;  third 
vein  bent  backward  at  tip;  hind  margin  of  wing  indented  at  tip  of 
fifth  vein;  anal  angle  prominent  but  roimded;  costa  and  veins  yel- 
lowish brown,  the  thickening  of  the  costa  blackish. 

Female. — Face  a  little  wider,  shorter  and  more  gray  than  in  the 
male;  antennae  a  little  smaller;  pollen  of  the  dorsum  of  the  thorax 
more  gray;  costa  not  at  all  enlarged  at  tip  of  first  vein;  cilia  of  the 
calypteres  about  as  in  the  male. 

Redescribed  from  about  25  specimens.  J.  M.  Aldrich  took  it  at 
Wells,  Nevada,  July  12,  1911;  and  in  South  Dakota.  E.  P.  Van 
Duzee  took  it  at  San  Diego,  Califomia,  October  18, 1913.  A.  L.  Melan- 
der  took  it  at  Yellowstone  Park,  Upper  Geyser  Basin,  August  7, 
1918;  Moscow  Mountain,  Idaho,  September  16,  1917;  and  at  Gar- 
diner, Montana,  August  17,  1918. 

Type. — In  collection  of  J.  M.  Aldrich,  from  Custer,  South  Dakota. 
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No.  166.  DOUCHOPUS  MISELLUS  Meluid«r. 

Lichopus  miseUus  Melandbr,  Canadian  Entomologist,  vol.  32,  p.  136,  fig.  11. 

Male, — ^Length  4.5  mm.;  of  wing  3.5  mm.  Face  of  moderate 
width,  yellow;  front  purple,  or  perhaps  hlackish  with  reddish  reflec- 
tions. First  antennal  joint  not  unusually  long,  yellow  below,  black 
on  upper  half,  second  and  third  joint  black  (the  second  may  be  a 
little  yellow  below,  but  I  can  not  be  sure) ;  third  joint  a  little  longer 
than  wide.    Lower  orbital  cilia  yellowish  white. 

Thorax  and  abdomen  green,  the  latter  with  coppery  reflections. 
Hypopygium  black;  its  lamellae  (fig.  166)  of  moderate  size,  some- 
what oval,  or  perhaps  more  subquadrate  in  outline,  yellowish  white, 
with  narrow  black  border  at  apex,  which  is  jagged  and  bristly. 

Fore  coxae  yellow  with  black  or  greenish  stripe  on  the  posterior 
edge  of  outer  side,  anterior  surface  apparently  nearly  bare,  with  five  or 
six  black  hairs  at  tipper  inner  comer,  hind  femora  with  one  preapical 
bristle.  Hind  tibiae  very  slightly  darkened  at  tip.  Fore  tarsi  a 
little  longer  than  their  tibiae,  black  from  the  tip  of  the  first  joint, 
which  is  a  little  longer  than  the  two  following  joints  taken  together, 
but  not  as  long  as  the  three  following  joints  together;  third  and  fifth 
joints  of  about  equal  length,  fourth  a  little  shorter.  Calypters  and 
halteres  yellow,  the  former  with  long  black  cilia,  which  are  not  very 
numerous  in  the  type. 

Wings  without  what  coidd  be  called  an  enlargement  of  the  costa, 
but  the  costa  with  a  very  slight  cylindrical  thickening,  which  begins 
before  the  tip  of  the  first  vein  and  ends  abruptly  a  short  distance 
beyond  the  tip  of  that  vein,  this  thickening  is  small  and  would  not 
be  so  plainly  seen  if  it  were  not  blackish  at  tip  and  the  costa  more 
yellowish  just  beyond  it. 

Redescribed  from  the  single  type  specimen  in  the  American  Museum 
in  New  York  City. 

This  type  specimen  is  in  very  poor  condition  (apparently  always 
was),  so  it  is  difficult  to  decide  with  certainty  whether  this  is  cUiatus 
Aldrich  or  not,  so  I  am  letting  the  species  stand  for  the  present,  aiid 
will  add  to  my  description  of  the  type  specimen  that  I  saw  the  fol- 
lowing points  taken  from  original  description: 

Antennae  lengthened,  the  joints  subequal  in  length,  first  joint 
reddish  below.  Vertex  violaceous  with  a  cupreous  tinge.  Anterior 
f-ace  of  front  coxae  dark  yellow,  sharply  limited,  without  the  usual 
coating  of  black  hairs,  but  with  a  few  pale  ones.  Hind  tibiae  with  an 
elongate  epical  "dimple''  and  a  narrow  glabrous  streak  on  the 
posterior  face.  Wings  with  the  fourth  vein  obtusely  but  sharply 
bent,  cross-vein  distant  less  than  twice  its  length  from  the  tip  of 
fifth  vein. 
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Type  hcatian. — Little  Wind  River,  Wyoming,  September  2,  1895; 
and  Natrona  County,  Wyoming,  August  31, 1895,  taken  by  Dr.  W.  M. 
Wheelfer. 

The  only  characters  to  separate  this  from  cfdiaius^  as  far  as  I  can 
make  out,  are  the  violet  front,  the  glabrous  streak  on  posterior  face,  and' 
possibly  the  less  infuscated  tip  to  the  hind  tibiae.  The  cilia  of  the 
calypters  may  be  less  dense  and  shorter,  but  I  can  not  tell  from  the 
type. 

The  preceding  group  of  seven  species,  although  differing  widely 
in  some  cases,  have  several  striking  characters  in  common.  These 
forms  are  idahoensis  Aldrich;  cavatus,  new  species;  afflictus  Osten 
Sacken;  crenatus  Osten  Sacken;  aurifexj  new  species;  consariguineus 
Wheeler,  and  hruesi  Van  Duzee.  The  characters  which  these  have  in 
common  are:  Fore  coxae  yellow,  with  a  peculiar  black  or  green 
stripe  on  outer  edge  of  the  posterior  surface,  which  reaches  nearly 
their  entire  length,  and  is  rather  wide  above,  tapering  to  a  point 
below,  rarely  the  green  is  more  extensive.  Fore  tarsi  plain,  about  as 
long  as  their  tibia,  with  the  first  joint  nearly  as  long  as  the  remaining 
-four  joints  taken  together;  fourth  joint  slightly  shorter  than  any  of 
the  others;  fore  tarsi  infuscated  from  the  tip  of  the  first  joint.  Fore 
and  middle  trochanters  with  a  brown  dot,  hind  ones  wholly  brown. 
Hind  femora  without  cilia  below,  but  with  a  row  of  bristles  of  increas- 
ing length,  ending  in  the  usual  preapical  bristle.  Middle  tibiae  with 
two  large  bristles  below,  their  basitarsi  without  a  brittle  above. 
Hind  tibiae  a  little  thickened  and  compressed  and  with  a  shallow 
groove  on  inner  surface,  which  appears  to  be  glabrous.  Wings  with 
the  costa  more  or  less  thickened  at  tip  of  first  vein. 

Of  the  characters  that  separate  the  species  the  most  striking  is 
the  form  of  antennae.  In  all  but  the  two  first  the  first  joint  is  long 
and  furnished  with  long  stiff  hairs  or  bristles,  being  typical  of  the  group 
which  was  included  in  the  genus  Eygrocdeuthua;  the  first  three  have 
the  antennae  of  the  usual  form,  typical  of  the  genus  Dolichopus  as  it 
used  to  be  restricted;  of  the  two  first  cavatus  has  the  cilia  of  the 
calypters  black,  while  in  idahoensia  they  are  pale.  Affiidus  is  easily 
separated  from  the  remaining  five  species  by  the  tufts  of  long  yellow 
hair  on  the  sides  of  the  second  abdominal  segment.  Of  the  remaining 
four  forms  the  cilia  of  the  calypters  are  pale  in  the  male  of  crenatus, 
black  in  the  others.  Of  these  three  species  hruesi  has  the  orbital  cilia 
wholly  black;  in  consanffuineus  there  are  from  four  to  ten  orange- 
colored  ciUa  on  the  side  with  black  cilia  above  and  below;  while  in 
aurifex  the  lower  orbital  cilia  are  pale  yellow.  The  form  of  the  wings 
also  furnish  good  characters  for  separating  these  species. 
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No.  167.  DOUCHOPUS  CHBYSOSTOMA  Loew. 

Dolichopus  chryBOstoma  Loew,  Mon.  N.  Amer.  Dipt.,  pt.  2, 1864,  p.  67. 

Male. — ^Length  3-4  mm.;  of  wing  3.5  mm.  Face  narrow,  yellowish 
white,  in  the  type  darker,  ahnost  golden  yellow.  Front  shining 
green.  Antennae  (fig.  167)  wholly  black,  third  joint  about  twice 
as  long  as  wide,  with  an  acute  point  at  tip,  arista  inserted  at  middle 
of  third  joint.  Lower  orbital  cilia  pale,  a  few  of  the  upper  cilia 
black. 

Thorax  green  with  a  coppery  spot  on  each  side  of  the  dorsum  in 
front  of  the  transverse  suture;  front  slope  of  the  dorsum  with  a  little 
white  pollen.  Abdomen  dark  green  or  blackish  green,  with  coppery 
reflections.  Hypopygium  black;  its  lamellae  of  moderate  size, 
somewhat  orbicular  in  outline,  or  perhaps  they  might  be  called 
triangular  with  rounded  apex;  whitish  with  wide  black  border  on 
the  margin  of  their  apical  half,  a  little  jagged  and.  bristly  at  apex. 

Fore  coxae  yellow,  a  little  infuscated  at  extreme  base,  with  minute 
black  hairs  on  the  anterior  surface.  Middle  and  hind  coxae  black 
with  yellow  tips,  posterior  pair  mostly  yellow  except  on  outer  surface. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  with  one  pre- 
apical  bristle,  the  latter  without  cilia  below,  still  with  a  fringe  of 
minute  yellow  hairs  on  lower  inner  edge.  Posterior  tibiae  with  the 
usual  glabrous  stripe  on  upper  surface  very  indistinct  and  narrow. 
Fore  tarsi  scarely  one  and  a  fourth  times  as  long  as  their  tibiae, 
yellow,  only  a  little  infuscated  at  tip.  Middle  tarsi  fully  one  and  a 
fourth  times  as  long  as  their  tibiae;  first  two  joints  yellowish  with 
brown  tips,  remaining  joints  dark  brown,  still  the  base  of  the  third 
paler.  Hind  tarsi  blackish  from  the  tip  of  the  first  joint,  which  is 
mostly  pale  yellow,  still  the  base  of  the  second  is  quite  yellowish. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  grayish;  of  rather  equal  width;  costa  scarcely  enlarged  at 
tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  at  a  point 
slightly  beyond  its  basial  third;  tips  of  third  and  fourth  veins  rather 
widely  separated,  still  the  third  bent  backward;  hind  margin  of  wing 
not  indented  at  tip  of  fifth  vein;  anal  angle  prominent. 

Redescribed  from  the  type  specimen,  and  1  male  in  the  United 
States  National  Museum  collection,  taken  at  Beverly,  Massachusetts, 
July  21,  1869. 

Type  locality. — Washington,  District  of  Columbia. 

No.  168.  DOUCHOPUS  PARVICORNIS»  new  spedes. 

Male. — ^Length  3  mm.;  of  wing  2.5  mm.  Face  moderately  wide, 
silvery  white.  Front  shining  blue  green.  Antennae  wholly  black, 
or  possibly  a  little  yellowish  on  lower  edge;  third  joint  a  little  longer 
than  wide,  oval,  roimded  at  tip,  lateral  and  inferior  orbital  cilia 
yellowish  white,  about  five  of  the  upper  cilia  on  each  side  black. 
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Thorax  and  abdomen  dark  blue-green,  the  latter  with  bronze 
reflections,  and  thin  white  pollen  on  its  sides.  Hypopygium  black, 
its  lamellae  of  moderate  size,  somewhat  oval,  but  narrowing  into  the 
stem,  about  twice  as  long  as  wide,  whitish  with  a  narrow  black 
border  on  upper  and  apical  margins,  jagged  and  bristly  at  lower 
apical  comer,  otherwise  fringed  on  apical  and  upper  edges  with 
deUcate  little  brown  hairs. 

Fore  coxae  wholly  yellow,  their  anterior  surface  with  minute 
white  hairs.  Femora  and  tibiae  yeljow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  nearly  bare  below,  still 
with  a  row  of  very  minute  yellow  hairs  on  lower  inner  edge.  Hind 
tibiae  scarcely  thicker  than  the  others,  a  very  little  brownish  at 
tip.  Fore  and  middle  tasi  about  one  and  one  third  times  as  long  as 
their  tibiae,  the  former  yellow  with  the  last  two  joints  blackish, 
first  joint  as  long  as  the  three  following  joints  taken  together,  third 
and  fifth  of  about  equal  length,  fourth  but  little  more  than  half  as 
long  as  third .  Middle  tibiae  with  a  pair  of  rather  small  bristles  below 
at  apical  third,  their  tarsi  black  from  the  tip  of  the  first  joint,  which 
has  a  very  small  bristle  above  near  apical  third.  Hind  tarsi  slender, 
black  from  the  tip  of  the  first  joint,  which  is  brownish  yellow. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  168)  narrow,  a  httle  grayish;  costa  not  enlarged  at  tip 
of  fifth  vein;  last  section  of  fourth  vein  a  little  bent  before  its  middle; 
third  vein  bent  backward  a  little  at  tip;  hind  margin  of  wing  not 
indented  at  tip  of  fifth  vein,  evenly  rounded;  anal  angle  obsolete, 
the  wing  being  narrow  at  root. 

Described  from  1  male  which  I  took  at  Kearney,  Ontario,  July  2, 
1909. 

Type.—Uele,  Cat.  No.  23048,  U.S.N.M. 

No.  169.  DOUCHOPUS  LATBONIS,  new  species. 

Male, — Length  4  mm. ;  of  wing  the  same.  Face  wide,  narrowed  a 
little  below.  Front  shining  green.  Antennae  black;  first  joint 
yellow  below  for  half  its  width  or  more;  third  joint  but  little  longer 
than  wide,  somewhat  rounded  at  tip.  Lateral  and  inferior  orbital 
cilia  yellowish  white,  about  six  of  the  upper  cilia  on  each  side  black. 

Thorax  green;  dorsum  a  little  dulled  with  gray  pollen,  which  is 
rather  thick  along  the  front;  pleurae  dulled  with  white  pollen.  Ab- 
domen green  with  coppery  reflections  on  the  last  two  segments;  the 
white  pollen  on  its  sides  abundant.  Hypopygium  black;  its  lamel- 
lae (fig.  169a)  rather  large,  somewhat  subquadrate  in  outline,  whitish 
with  narrow  black  border  on  apical  margin,  which  extends  a  little 
way  on  the  lower  edge  and  ends  abruptly;  it  also  extends  narrowly 
along  the  upper  edge,  jagged  and  bristly  at  apex,  fringed  above  with 
delicate  but  rather  long  brown  hairs. 
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Fore  coxae  yellow  with  a  small  brown  spot  on  outer  side  at  base, 
anterior  surface  with  white  pollen  and  a  few  little  black  hairs,  which 
are  mostly  on  inner  half;  middle  tarsi  black  with  yellow  tips;  hind 
coxae  yellow,  blackish  on  most  of  the  outer  surface.  Femora  and 
tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  with  a  row  of  delicate  little  yellow  hairs  on  lower 
inner  edge,  which  are  not  long  enough  to  call  cilia.  Middle  tibiae 
with  one  large  bristle  below.  Posterior  tibiae  scarcely  thickened, 
very  slightly  brownish  on  inner  side  at  tip;  they  have  a  glabrous 
stripe  on  inner  surface  just  inside  of  the  inner  row  of  large  bristles; 
it  is  widest  near  the  base  and  does  not  reach  base  or  tip.  Fore 
tarsi  one  and  a  fourth,  middle  tarsi  one  and  a  third  times  as  long  as 
their  tibiae,  black  from  the  tip  of  the  first  joint;  fore  tarsi  with  the 
first  joint  longer  than  the  following  two  taken  together,  fourth  and 
fifth  of  equal  length;  middle  basi tarsi  without  a  bristle  above.  Hind 
tarsi  black  from  the  tip  of  the  first  joint.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  169)  a  little  grayish;  costa  a  little  thickened  at  tip  of 
first  vein,  gradually  tapering;  last  section  of  fourth  vein  bent  be- 
yond basal  third;  in  one  specimen  the  cross  vein  has  a  stump  vein  at 
its  middle;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth 
vein,  rather  evenly  rounded,  the  anal  angle  being  rounded  but 
rather  prominent. 

Described  from  2  males  taken  at  Hopedale,  Labrador,  by  Prof. 
A.  S.  Packard. 

Type, — In  the  Museum  of  Comparative  Zoology  at  Cambridge, 
Massachusetts. 

No.  170.  DOUCHOPUS  HARBECKI,  new  spedes. 

Male. — ^Length  4.5-5.5  nmi.;  of  wing  the  same.  Face  rather 
narrow  and  long,  silverjr,  with  a  yellowish  tinge.  Front  green  with 
grayish  poUen.  Antennae  (fig.  1706)  black;  first  joint  yeUow  on  the 
lower  half;  third  nearly  round  in  outline,  slightly  pointed  at  tip. 
Lateral  and  inferior  orbital  cilia  white,  about  six  of  the  upper  cilia 
on  each  side  black. 

Thorax  green  with  slight  bronze  reflections;  dorsum  with  thick 
gray  pollen  along  the  front,  which  is  usually  sharply  limited,  all 
the  upper  portion  being  covered  with  almost  invisible  brown  pollen; 
the  large  bristles  are  inserted  in  minute  brown  dots;  pleurae  didled 
with  grayish  pollen.  Abdomen  green  with  coppery  reflections;  the 
white  pollen  on  its  sides  abundant.  Hypopygium  black;  its  lamellae 
of  moderate  size,  somewhat  triangular,  yellowish  white  with  a  black 
border  on  the  apical  margin,  jagged  and  bristly  on  lower  half  of  the 
apical  edge;  the  upper  half  being  fringed  "with  slender  brown  hairs, 
the  upper  and  lower  edges  with  minute  pale  hairs;  there  is  a  pair  of 
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inner  appendages  which  are  more  conspicuous  than  usual;  they  have 
-a  rather  large,  triangular,  brown  tip. 

Fore  coxae  yellow,  with  the  extreme  base  on  outer  side  brown; 
their  anterior  surface  with  silvery  pollen  and  minute  yellow  hairs. 
Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae 
yellow,  each  with  one  preapical  bristle,  the  latter  without  cilia  be- 
low, still  with  a  row  of  delicate  little  yellow  hairs  on  low«r  inner  edge. 
Posterior  tibiae  not  thickened,  the  usual  glabrous  stripe  on  upper 
surface  broken  up  by  little  hairs,  but  inside  of  the  inner  row  of  large 
bristles  is  a  glabrous  stripe,  widest  near  the  base  and  reaching  nearly 
to  the  tip.  Middle  tibiae  with  one  bristle  below,  their  basitarsi 
without  a  bristle  above.  Fore  tarsi  scarcely  one  and  a  fourth  times 
as  long  as  their  tibiae,  first  joint  a  little  longer  than  the  three  follow- 
ing joints  taken  together,  fourth  and  fifth  of  nearly  equal  length. 
Middle  and  hind  tarsi  about  one  and  one-third  times  as  long  as  their 
tibiae;  all  tarsi  black  from  the  tip  of  the  first  joint.  Calypters  and 
halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  170)  grayish,  with  a  conspicuous  brown  spot  near  the 
tip,  extending  from  the  costa  back  of  the  fourth  vein  and  from  the 
bend  in  the  fourth  vein  to  the  apex  of  the  wing;  costa  with  a  small 
knotlike  enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein 
a  little  bent  beyond  its  basal  third;  wings  long  and  narrow,  of  some- 
what equal  width,  narrowest  at  tip  of  fifth  vein,  where  there  is  a  small 
sinus;  between  the  fifth  and  sixth  veins  the  hind  margin  has  an  out- 
ward swell;  anal  angle  prominent,  with  a  lobe  extending  toward  the 
root  of  the  wing;  hind  margin  fringed  with  conspicuous  but  very 
deUcate  hairs. 

Female. — Face  wide,  silvery  white;  legs  and  tarsi  as  in  the  male, 
except  that  the  glabrous  stripe  on  upper  surface  is  more  distinct,  but 
the  one  on  inner  surface  is  wanting;  wings  (fig.  170a)  without  a  brown 
spot,  of  normal  form,  rather  evenly  rounded  behind,  scarcely  in- 
dented at  tip  of  fifth  vein;  costa  without  an  enlargement;  anal  angle 
iounded,  rather  prominent. 

Described  from  8  males  and  2  females.  J.  M.  Aldrich  has  1  pair 
taken  at  Franconia,  New  Hampshire,  and  1  male  from  Roxborough, 
Pennsylvania  (Harbeck),  Jime  7.  The  United  States  National 
Museum  has  1  male  from  the  White  Mountains,  New  Hampshire. 
Mr.  N.  Banks  took  1  at  North  Fork,  Swannanoa,  Black  Mountains^ 
North  Carolina,  May.  C.  W.  Johnson  took  it  at  Mount  Washington, 
New  Hampshire,  July  21;  Glen  House,  New  Hampshire,  July  23; 
Mount  Greylock,  Massachusetts,  July  25;  and  1  female  at  Capens, 
Maine,  July  16. 

7V2?€.— Male,  Cat.  No.  23049,  U.S.N.M.,  from  Roxborough,  Penn- 
sylvania. 
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No.  171.  DOUGHOPUS  SU>SSONAE,  new  spates. 

Male, — ^Length  4.5-5.5  mm. ;  of  wing  the  same.  Face  rather  wide, 
a  little  narrowed  below,  ocher  yellow,  more  white  below  in  some  speci- 
mens. Front  green.  Antennae  black;  first  joint  yellow  below;  third 
joint  somewhat  orbicular,  but  slightly  pointed  at  tip.  Lateral  and 
inferior  orbital  cilia  whitish,  from  8  to  12  of  the  upper  cilia  on  each 
side  black. 

Thorax  green  with  slight  bronze  reflections;  dorsum  with  rather 
abimdant  gray  pollen  along  the  front,  which  is  quite  sharply  marked 
posteriorly,  the  disk  being  covered  with  an  almost  invisible  brown 
pollen;  the  large  bristles  are  inserted  in  little  black  dots;  pleurae 
dulled  with  a  little  gray  pollen.  Abdomen  green,  sometimes  with 
coppery  reflections;  the  white  pollen  on  its  sides  not  very  abimdant. 
Hypopygiimi  black;  its  lamellae  (fig.  171a)  rather  large,  somewhat 
triangular,  white  with  a  narrow  apical  black  border,  jagged  and 
bristly  on  apical  margin,  fringed  with  brown  hairs  on  the  roimded 
upper  apical  comer. 

Fore  coxae  yellow,  their  anterior  surface  covered  with  minute  black 
hairs,  which  are  mixed  with  some  yellow  ones.  Middle  and  hind 
coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow.  Middle 
and  hind  femora  each  with  one  pieapical  bristle,  the  latter  without 
cilia  below,  but  with  a  row  of  rather  conspicuous,  very  delicate,  little 
yellow  hairs  on  lower  inner  edge.  Posterior  tibiae  scarcely  ^hi^kened ; 
the  usual  glabrous  stripe  on  upper  side  narrow  and  broken,  but  there 
is  another  one  on  inner  surface  just  inside  of  the  inner  row  of  large 
bristles;  it  is  wide  at  base  and  extends  nearly  to  the  tip.  Fore  and 
middle  tarsi  about  one  and  a  third,  hind  tai'si  one  and  a  half  times 
as  long  as  their  tibiae,  black  from  the  tip  of  the  first  joint;  first  joint 
of  fore  tarsi  a  little  longer  than  the  three  following  joints  taken 
together,  fifth  shorter  than  fourth;  middle  basitarsi  without  a  bristle 
above,  their  tibiae  with  one  large  bristle  below.  Calypters  and 
halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  171)  grayish,  tinged  with  brown  along  the  front,  usually 
only  slightly  so;  cost  a  with  a  small  knotlike  enlargement  at  tip  of 
first  vein;  last  section  of  fourth  vein  bent  beyond  its  basal  third; 
wings  rather  narrow  and  of  nearly  parallel  width;  hind  margin  of 
wing  not  indented  at  tip  of  fifth  vein;  anal  angle  prominent. 

Female. — Face  wide,  silvery  white;  wings  more  evenly  roimded  on 
the  hind  margin,  still  not  very  wide;  anal  angle  prominent. 

Described  from  7  males  and  1  female.  J.  M.  Aldrich  has  4  males 
and  1  female,  taken  at  Franconia,  New  Hampshire,  by  Mrs.  Annie 
Trumbull  Slosson.  I  took  1  male  at  Golden,  Erie  County,  New  York, 
July  12.  C.  W.  Johnson  took  2  males,  1  at  Mount  Ascutney,  Ver- 
mont, July  11,  and  1  at  Eastport,  Maine,  July  15. 
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Type.—Usle,  Cat.  No.  23050,  U.S.N.M.,  from  Franconia,  New 
Hampshire. 

The  form  of  the  wing  in  this  speoies  is  very  much  like  that  of 
TiarbecJci  but  the  anal  angle  has  not  the  lobe  extending  toward  the 
root  of  the  wing  as  in  that  species,  nor  does  it  have  the  sinus  at  tip  of 
fifth  vein;  it  also  lacks  the  black  spot  at  tip  of  wing.  The  pollen  on 
the  dorsiun  of  the  thorax  is  about  the  same  in  both  species;  the  feet 
differ  a  little. 

No.  172.  DOUGHOPUS  VIRGINIENSIS,  new  species. 

Male. — ^Length  4.7  mm.;  of  wing  4.5  mm.  Face  moderately  wide, 
golden  yellow,  paler  below.  Front  green,  dulled  with  gray  pollen. 
Antennae  black;  first  joint  yellow  below;  third  joint  about  as  long 
as  wide,  somewhat  conical  in  outline,  obtusely  pointed  at  tip.  Lat- 
eral and  inferior  orbital  cilia  whitish,  about  five  of  the  upper  cilia 
black. 

Thorax  green  with- bronze  reflections,  which  sometimes  form  a 
median  vitta  on  the  dorsum,  which  has  gray  pollen  that  is  most  con- 
spicuous in  front;  pleurae  dulled  with  whitish  pollen.  Abdomen 
green  with  reddish  coppery  reflections;  the  white  pollen  on  its  sides 
abundant.  Hypopygium  biack;  its  lamellae  of  moderate  size,  some- 
what triangular,  a  little  roxmded  at  apex,  whitish  with  rather  narrow 
black  apital  border,  jagged  and  bristly  at  lower  comer,  otherwise 
the  apical  margin  is  fringed  with  black  hairs. 

Fore  coxae  yellow,  with  minute  yellow  hairs  on  the  anterior  sur- 
face. Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and 
tibiae  yellow,  middle  and  hind  femora  each  with  one  preapical  bristle, 
the  latter  without  cilia  below,  nearly  bare  on  lower  half,  where  there 
are  only  some  very  delicate  yellow  hairs.  Posterior  tibiae  a  very 
little  thickened,  especially  near  the  base,  where  there  is  a  little  hol- 
low on  inner  surface,  which  is  glabrous  for  the  entire  width  at  this 
point,  the  glabrous  part  tapering  toward  the  tip  of  the  tibiae  and 
ending  a  little  beyond  its  middle.  Fore  and  middle  tarsi  one  and 
one-fourth  times  as  long  as  their  tibiae;  fore  tarsi  wholly  yeUow,  the 
fifth  joint  being  the  palest  and  about  as  long  as  the  fourth,  first  joint 
as  long  as  the  three  following  taken  together,  middle  tarsi  yellow,  a 
very  little  darker  from  the  tip  of  the  first  joint.  Hind  tarsi  black 
from  the  tip  of  the  first  joint.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  172)  rather  evenly  tinged  with  brown,  but  not  dark; 
costa  scarcely  enlarged  at  tip  of  first  vein;  last  section  of  fourth 
vein  a  Uttle  bent  beyond  its  basal  third;  rather  widely  separated 
from  and  nearly  parallel  with  third  vein;  hind  margin  of  wing  not 
indented  at  tip  of  fifth  vein;  between  the  tips  of  fifth  and  sixth 
veins  there  is  a  shallow  sinus  and  another  between  tip  of  sixth  vein 
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and  the  anal  angle,  forming  two  small  lobes,  one  at  tip  of  sixth  vein 
and  one  at  the  anal  angle,  which  is  produced  toward  the  root  of  the 
wing. 

Described  from  2  males  taken  by  C.  T.  Greene  at  Great  Falls,  Vir- 
ginia, Jmie  27,  1915. 

Type.— Male,  Cat.  No.  23051,  U.S.N.M. 

This  species  is  very  much  like  both  slosaonde  and  harbecH  in  the 
form  of  the  wing. 

No.  178.  DOUCHOPUS  BAKBRI  Cole. 

DoUekopus  hdkeri  Cole,  Pomona  College  Journal  of  Entomology  and  Zoology, 
vol.  4, 1912,  p.  839. 

Male. — I^ength  3.75-4.75  mm.;  of  wing  3.75-4.5  mm.  Face  wide 
and  short,  white,  tinged  with  yellow  just  below  the  antennae.  Front 
purple,  narrowly  green  above  the  antennae  and  along  the  orbits, 
sometimes  mostly  green.  Antennae  wholly  black;  third  joint  some- 
what oval,  a  little  longer  than  wide,  pointed  at  tip..  Lateral  and  in- 
ferior orbital  cilia  pale  yellow,  about  seven  of  the  upper  cilia  on  each 
side  black. 

Thorax  green  with  coppery  reflections,  sometimes  more  bronze 
brown;  pleurae  dulled  with  white  pollen.  Abdomen  green  with  cop- 
pery reflections,  the  apical  segments  mostly  coppery.  Hypopygium 
black  with  coppery  reflections;  its  lamellae  (fig.  173o)  rather  large, 
somewhat  triangular,  but  a  little  rounded  at  apical  edge,  whitish 
with  a  black  border  on  apical  mai^n,  jagged  and  bristly  at  apex. 

Fore  coxae  yellow,  a  little  blackened  at  base  on  outer  side,  anterior 
surface  with  conspicuous  little  black  hairs.  Middle  and  hind  coxae 
black  with  yellow  tips.  Femora  and  tibiae  yellow.  Middle  and 
hind  fembra  each  with  two  preapical  bristles,  the  latter  ciliated  on 
lower  inner  edge  with  long,  delicate,  yellow  hairs,  the  longest  of 
which  are  a  little  longer  than  the  width  of  the  femora.  Posterior 
tibiae  thickened  and  a  little  compressed,  the  usual  glabrous  stripe  on 
upper  edge  distinct,  inner  surface  also  with  a  glabrous  stripe  for 
about  one-third  their  length.  Fore  and  middle  tarsi  a  little  longer 
than  their  tibiae,  hind  tarsi  one  and  a  third  times  as  long  as  their 
tibiae:  all  tarsi  black  from  the  tip  of  the  first  joint;  first  joint  of 
fore  tarsi  scarcely  as  long  as  the  remaining  four  joints  taken  together; 
middle  basitarsi  about  as  long  as  the  two  following  joints  together, 
without  a  bristle  above,  their  tibiae  with  one  long  bristle  below. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  173)  grayish;  costa  with  a  small  enlai^ement  at  tip  of 
first  vein,  gradually  tapering;  last  section  of  fourth  vein  a  little 
bent  just  before  its  middle;  third  vein  nearly  straight;  hind  margin 
of  wing  a  little  indented  at  tip  of  fifth  vein ;  anal  angle  prominent. 

Female. — ^Very  much  like  the  male  in  color,  form  of  antennae, 
preapical  bristles,  and  form  of  wings  and  tarsi;  the  face  is  wide,  hind 
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femora  without  cilia,  but  with  a  row  of  rather  short,  delicate,  yellow, 
closely  placed  hairs  on  lower  inner  edge;  the  costa  is  not  enlarged 
at  tip  of  fifth  vein;  the  anal  angle  is  not  quite  so  prominent  as  in 
the  male. 

Redescribed  from  4  males  and  5  females  taken  at  Socorro,  New 
Mexico,  by  S.  W.  Williston,  all  in  the  collection  of  J.  M.  Aldrich; 
1  male  taken  by  E.  P.  Van  Duzee  at  Santa  Cruz,  Island,  California ; 
1  male  taken  at  Salt  Lake,  Utah,  June*  26,  by  H.  S.  Barber  and  in  the 
United  States  National  Museum;  and  1  I  took  at  Fresno,  California, 
May  6,  1915.  T.  N.  Willing  took  a  female  at  Point  Albert,  Regina, 
June  19,  1905.    ^ 

[The  type,  a  female  from  Laguna,  CaUfomia,  in  the  collection  of  the 
Department  of  Zoology,  Pomona  College,  was  sent  me  for  examination, 
and  from  characters  then  noted  I  identified  the  Socorro  material. — J. 
M.A.] 

No.  174.  DOLICHOPUS  AURIFACIBS  Aldrich. 

Dolichopus  aurtfacies  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  20. 

Male, — Length  4.8  mm.;  of  wing  4  mm.  Face  moderately  wide, 
narrowed  below,  golden  yellow.  Front  shining  green  or  blue-green. 
Antennae  (fig.  174a)  yellow;  first  joint  rather  slender;  third  a  little 
longer  than  wide,  conical  in  outline,  pointed  at  tip,  which  is  more  or 
less  infuscated;  arista  longer  than  the  ant-ennae,  black,  its  first  joint 
unusually  long,  about  one-fourth  of  its  entire  length.  Lateral  and 
inferior  orbital  cilia  yellowish,  only  two  or  three  of  the  upper  cilia 
on  each  side  black. 

Thorax  green;  dorsum  dulled  a  little  with* coarse  brown  pollen, 
with  a  small  coppery  spot  on  each  side  at  the  suture;  pleurae  dulled 
with  a  little  yellowish  gray  pollen.  Abdomen  green  with  bronze 
reflections;  the  white  pollen  on  its  sides  abimdant  and  extending 
upon  the  dorsum.  Hypopygiiun  black;  with  green  reflections  on 
basal  portion;  its  lamellae  (fig.  174&)  large  and  inserted  near  apical 
third,  somewhat  elliptical  in  outline,  but  narrowed  into  the  stem, 
whitish  with  a  narrow  black  border  on  upper  and  apical  margins, 
and  with  numerous  brown  dots  on  the  disk,  jagged  and  bristly  at 
apex,  fringed  above  with  delicate  short  brown  hairs,  below  with  a 
few  pale  hairs. 

Coxae  yellow,  middle  pair  with  two  blackish  spots  on  outer  sur- 
face; fore  coxae  with  minute  yellowish  hairs  on  the  anterior  surface. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  without  ciha  below.  Posterior  tibiae 
thickened;  the  usual  glabrous  stripe  on  upper  surface  distinct  but 
does  not  reach  the  tip,  being  terminated  by  the  uniting  of  the  two 
rows  of  large  bristles,  inner  surface  with  another  glabrous  stripe, 
which  is  wide  at  base,  narrow  at  tip,  reaching  the  entire  length  of  the 
tibia.  Middle  tibiae  with  one  large  bristle  below,  their  basitarsi 
without  a  bristle  above.     Fore  tarsi  one  and  a  half  times  as  long  as 


Digitized  by  VjOOQIC 


THE  DIPTEROUS  GENUS  DOLICHOPUS  IN  NORTH  AMERICA.     23ft 

their  tibiae,  yellow,  darkened  toward  their  tips,  last  two  joints, 
black;  first  joint  about  as  long  as  second  and  third  taken  together, 
fourth  and  fifth  of  about  equal  length.  Middle  tarsi  one  and  a; 
fourth  times  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint,  still  the  second  paler  at  base.  Hind  tarsi  one  and  a  third  time^ 
as  long  as  their  tibiae,  blackened  from  the  middle  of  the  first  joints 
which  has  three  large  bristles  on  upper  surface.  .  I 

Wings  (fig.  179)  short,  grayish;  costa  with  a  very  small  knot-likef 
enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein  bent  at 
its  basal  third ;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth 
vein,  rather  evenly  rounded ;  anal  angle  roimded  but  rather  prominent. 

Female. — ^The  type  female  has  the  face  wide,  almost  silvery  white» 
a  little  tinged  with  yellow  on  upper  portion;  third  antennal  joint  a 
little  longer  and  more  pointed  than  in  the  male ;  wings  a  littler  wider, 
bend  of  fourth  vein  a  little  farther  from  the  cross-vein,  anal  angle  a 
little  more  prominent,  and  third  vein  almost  straight,  in  the  male; 
the  third  vein  is  bent  backward  at  tip  a  little;  costa  without  an 
enlargement.  m 

Redescribed  from  the  type  material  in  the  collection  of  J.  M* 
Aldrich,  3  males  and  1  female,  2  males  and  the  female  were  taken  at 
Knoxville,  Tennessee,  May  17,  1891  (H.  E.  Summers),  the  other 
male  was  taken  at  Lawrence,  Kansas,  by  J.  M.  Aldrich;  and  1  male, 
from  the  collection  of  J.  S.  Hine  taken  by  Bridwell,  at  Baldwin, 
Kansas,  Jime.  i 

The  point  of  insertion  of  the  hypopygial  lamellae  is  rather  unusual, 
as  is  also  the  long  first  joint  of  the  arista. 

No.  175.  DOUCHOPUS  CASOUNENSIS,  new  sp«iefl. 

Male. — ^Length  5.5  mm.  Face  wide,  narrowed  below,  almost 
ocher  yellow.  Front  dark  shining  green.  First  two  antexmal  joints 
yellow,  second  small;  third  joint  black,  broad,  somewhat  orbicular,, 
still  pointed  at  tip.  Lower  orbital  cilia  yellow,  those  of  upper  half 
black. 

Thorax  green;  dorsum  with  the  sides  and  a  median  line  bronze- 
brown,  a  little  dulled  with  gray  pollen;  pleurae  more  blackish  with 
gray  pollen.  Abdomen  green  with  wide  black  incisures;  the  white 
pollen  on  its  sides  abimdant  and  extending  upon  the  dorsum.  Hypo- 
pygium  black;  its  lamellae  (fig.  175a)  of  moderate  size,  somewhat, 
oval,  about  one  and  a  half  times  as  long  as  wide,  whitish  with  narrow, 
black  border  on  upper  and  apical  margins,  jagged  and  bristly  at  apex, 
fringed  above  with  rather  long  black  hairs. 

Fore  coxae  yellow,  with  a  small  black  spot  at  base  on  outer  side, 
anterior  surface  with  silvery  pollen  and  little  black  hairs.  Middle  and 
hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
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witti6ut  cilia  below.  Posterior  tibiae  but  little  thickened,  more  so 
at  tip  and  on  inner  side  just  before  the  middle;  blackish  at  tip  on 
i^jver  side,  also  with  a  slight  brownish  shade  at  base  on  upper  side 
and  on  inner  side  where  the  swelling  is  near  the  middle;  the  usual 
glabrous  stripe  on  upper  surface  distinct,  but  broken  by  little  hairs. 
Alt  tarsi  black  from  the  tip  of  the  first  joint;  fore  and  middle  ones  a 
little  longer  than  their  tibiae,  the  former  with  the  first  joint  about  as 
long  as  the  remaining  four  taken  together.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

•  Wings  (fig.  175)  grayish,  with  a  slight  brown  tinge  in  front  of  third 
vein,  costa  scarcely  enlarged  ^t  tip  of  first  vein;  last  section  of  fourth 
vein  bent  before  its  middle;  hind  margin  of  wing  quite  deeply  notched 
at  tip  of  fifth  vein,  and  with  a  conspicuous  sinus  between  the  tip  of 
fifth  and  sixth  veins,  leaving  a  small  lobe  back  of  fifth  vein;  although 
the  anal  angle  is  prominent  there  is  scarcely  what  could  be  called  a 
lobe  at  tip  of  sixth  vein. 

Female. — Face  wide,  grayish  white;  the  body  color  is  more  bronze- 
brown  than  green;  wings  (fig.  1756)  without  the  slightest  enlarge- 
ment of  the  costa  at  the  tip  of  the  first  vein;  their  hind  margin  not 
quite  so  deeply  notched  at  tip  of  fifth  vein,  although  considerably  so, 
and  without  sinus;  the  anal  angle  is  rounded  oflF,  not  at  all  prominent, 
the  hind  margin  being  evenly  rounded.  Middle  tibiae  with  a  row  of 
four  large  bristles  below,  one  of  which  is  a  little  to  one  side  of  the 
line  of  the  others,  their  basitarsi  without  a  bristle  above. 

Described  from  1  pair  taken  at  Southern  Pines,  North  Carolina, 
May  1,  1912,  by  A.  H.  Manee. 

Type  and  allotype. — In  the  collection  of  Mr.  Nathan  Banks,  Cam- 
bridge, Massachusetts. 

This  is  much  like  fulvipes  Loew,  but  the  wing  has  a  deep  notch  at 
tip  of  fifth  vein,  m  fulvipes  there  is  only  a  small  notch,  and  the  sinus 
is  much  deeper  between  the  tips  of  fifth  and  sixth  veins,  leaving  a 
distinct  lobe  at  tip  of  sixth  vein,  while  in  carolinensis  there  is  no  lobe 
at  that  point  but  a  small  one  just  back  of  fifth  vein  caused  by  the 
deep  notch  at  fifth  vein. 

No.  179.  DOUCHOPUS IMPERFECTUS.  new  spMles. 

Male. — ^Length  4.7  mm.;  of  wing  5  mm.  Face  rather  narrow  with 
parallel  sides,  reaching  nearly  to  the  lower  corner  of  the  eye,  rounded 
on  lower  edge,  silvery  white,  only  a  little  yellowish  just  below  the 
antennae.  Front  dark  shining  green.  First  two  antennal  joints 
yellow,  first  joint  rather  long  with  conspicuous  black  hairs  (third 
joint  missing).  Lateral  and  inferior  orbital  cilia  whitish,  about  six 
6i  the  upper  cilia  on  each  side  black. 

Thorax  dark  shining  green  with  bronze  and  blue  reflections  and 
with  a  coppery  spot  on  each  side  at  the  suture;  pleurae  dulled  with 
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gray  pollen.  Abdomen  green  with  bronze  reflectioiis;  the  white 
pollen  on  its  sides  rather  thin.  Hypopygium  (fig.  176)  blaok>  very 
small,  tipped  with  what  appears  to  be  the  rudiments  of  lamellae, 
which  are  whitish  in  color. 

Coxae  yellow,  outer  surface  of  middle  and  hind  ones  blackened; 
fore  coxae  covered  on  their  anterior  surface  with  silvery  pollen> 
with  a  few  black  hairs  along  the  inner  edge  and  a  few  longer  ones  at 
base,  the  usual  bristles  at  tip.  Femora  and  tibiae  yellow.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  nearly 
bare  below.  Posterior  tibiae  a  little  thickened;  the  usual  glabrous 
stripe  on  upper  surface  distinct,  but  conspicuous  only  for  half  the 
length  of  the  tibiae,  their  tips  slightly  brownish.  Fore  tarsi  rather 
stout,  about  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint,  stiU  the  second  joint  yellowish;  first  joint  as  long  as  the  three 
following  taken  together.  Middle  tioiae  with  two  bristles  below, 
their  basitarsi  narrowly  black  at  tip,  without  a  bristle  above;  Hind 
tarsi  black  with  the  first  joint  ydlowish  on  basal  two-thirds  and 
with  two  large  bristles  above.  Calypteres  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  (fig.  176a)  grayish;  costa  with  an  elongated  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  just  before 
its  middle;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein; 
anal  angle  rounded,  not  prominent. 

Desciribed  from  1  male  taken  at  Caliunet,  Illinois,  in  July,  by  E.  P, 
Van  Duzee. 

Type— lisle,  Cat.  No.  23052,  U.S.N.M. 

No.  177.  DOUCHOPUS  VITTATUS  Loew. 

Dolichopus  vittatiis  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  20;  Mon.  N.  Axner.  Dipt., 
pt.  2,  1864,  p.  55.— Melander  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

Male. — Length  5-6  mm.;  of  wing  5-5.5  mm.  Face  rather  wide, 
silvery  white,  more  or  less  tinged  with  yellow  on  upper  portion. 
Front  shining  green,  often  largely  blue  or  violet.  Antennae  yellow; 
third  joint  more  or  less  brown  at  tip,  a  little  longer  than  wide,  rather 
pointed  at  tip.  Lateral  and  inferior  orbital  cilia  yellowish  white, 
about  five  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  sharply  defined  median,  and  wider,  less  dis- 
tinct lateral  vittae  on  the  dorsiun;  often  with  blue  or  violet,  reflecr 
tions,  sometimes  almost  wholly  violet  on  the  dorsum;  the  vittae  are 
usually  <?oppery  in  color  but  sometimes  they  are  more  bronze  or 
golden,  in  specimens  with  the  dorsum  violet  they  may  be  shining 
green  with  scarcely  a  trace  of  bronze;  anterior  portion  of  the  dorsuni 
a  little  dulled  with  gray  pollen;  plem^ae  dulled  with  whitish  polled. 
Abdomen  green  with  coppery  reflections;  the  white  pollen  on  its  sides 
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abundant  and  extending  upon  the  dorsum.  Hypopygium  black  with 
metallic  reflections;  its  lamellae  (fig.  177a)  rather  small,  somewhat 
elliptical,  one  and  a  half  times  as  long  as  wide,  white  with  a  black 
border  on  apical  and  upper  margins,  that  above  very  narrow,  jagged 
and  bristly  at  apex,  fringed  above  with  a  few  rather  stiff  short  black 
hairs. 

Coxae  yellow,  middle  ones  blackened  on  outer  surface;  fore  coxae 
with  minute  black  hairs  along  inner  edge,  anterior  surface  with 
silvery  pollen  and  little  white  hairs,  sometimes  there  are  a  few  black 
ones  intermixed.  Femora  and  tibiae  yellow.  Middle  and  hind 
femora  each  with  one  preapical  bristle,  the  latter  without  cilia  below 
but  with  a  row  of  very  delicate  little  yellow  hairs  oa  lower  inner  edge. 
Posterior  tibiae  a  little  thickened,  their  inner  surface  glabrous  from 
neai*  the  base  nearly  to  apical  fourth.  Fore  and  middle  tarsi  about 
one  and  a  fourth  times  as  long  as  their  tibiae,  middle  ones  black 
^rom  the  tip  of  the  first  joint,  anterior  ones  from  the  middle  of  third 
'joint;  first  joint  of  fore  tarsi  about  as  long  as  the  following  three  taken 
together,  fourth  and  fifth  of  nearly  equal  length.  Middle  tibiae  with 
three  bristles  below,  one  pair  at  apical  third  and  one  bristle  at  basal 
third,  their  basitarsi  with  one  large  bristle  near  apical  third  of  upper 
side.  Hind  tarsi  black  from  the  tip  of  the  first  joint.  Calypters 
and  hal teres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  177)  grayish,  usually  tinged  with  brownish  in  front  of 
third  vein;  cos ta  with  a  conspicuous  elongated  enlargement  at  tip  of 
first  vein;  tip  of  third  vein  bent  backward  a  little;  last  section  of 
fourth  vein  bent  at  right  angles  near  its  middle,  the  bend  having  a 
stump  of  a  vein  at  its  first  angle  and  sometimes  also  one  at  its  upper 
angle,  the  vein  running  nearly  straight  from  upper  angle  to  its  tip; 
hind  margin  of  wing  only  a  little  indented  at  tip  of  fifth  vein;  anal 
angle  prominent. 

'  f'emale. — Face  wider  than  in  the  male;  fore  tarsi  but  little  longer 
tli^ii  their  tibiae,  usually  black  from  the  middle  of  the  third  joint, 
sbpletimes  infuscated  a  little  from  the  tip  of  the  first  joint;  wing  as 
lii!th6  male  except  that  the  costa  is  not  enlarged  at  tip  of  fifth  vein; 
bibles  of  middle  tibiae  and  tarsi  as  in  the  male. 

Redescribed  from  many  specimens  from  the  following  localities 
Birookirigs,  South  Dakota  (Aldrich);  Lafayette,  Indiana,  June  8-11 
Princeton,  New  Jersey,  July  21;  Cuyahoga  Falls,  Ohio,  August  14 
"Western  New  York,  June  10-October  19;  Toronto,  Ontario,  July  4 
Port  Credit,  Ontario,  July  15. 

Type  localit'Us. — Chicago,  Illinois,  and  Genesee,  New  York.  Me- 
lander  and  Brues  report  it  from  Wisconsin;  Chagnon  from  Mon- 
treal, Canada. 

Type. — In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 
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No.  178.  DOUCHOPUS  CELERJ^ES,  new  spMles. 

Male. — ^Length  4  mm.;  of  wing  3.75  mm.  Face  rather  wide,  sil- 
very white.  Front  green  with  brownish  pollen  which  is  aknost 
invisible  but  dulls  the  front.  First  and  second  antennal  joints 
yeUow;  third  joint  black,  a  little  yellow  at  base,  about  as  long  as 
wide,  pointed  at  tip.  Lateral  and  inferior  orbital  cilia  yellow,  about 
five  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  slight  bronze  reflections,  dulled  with  brownish 
pollen  on  the  dorsiun,  this  pollen  more  gray  idong  the  front;  pleurae 
dulled  with  white  pollen.  Abdomen  green,  dulled  with  white  pollen, 
which  is  more  abundant  on  its  sides.  Hypopygium  black;  its 
lamellae  of  moderate  size,  somewhat  round,  but  a  little  longer  than 
wide,  white  with  a  rather  narrow  black  border;  jagged  and  bristly 
at  apex,  fringed  above  with  dark  hairs  which  appear  more  or  less 
yellowish. 

Coxae  yellow,  middle  pair  a  little  grayish  on  outer  side;  anterior 
surface  with  silvery  pollen  and  very  minute  white  hairs,  stiU  they 
appear  ahnost  bare;  the  black  bristles  at  tip  rather  weak.  Femora 
and  tibiae  yellow.  The  hairs  on  all  femora  unusually  small,  only  a 
few  longer  ones  on  upper  edge  of  hind  pair.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  without  cilia  below.  Fore 
tibiae  besides  the  usual  bristles  with  along  slender  one  at  tip  on  the 
posterior  side  which  sometimes  apfpea^  reddish  and  is  fully  two- 
thirds  as  long  as  their  basitarsi.  Middle  tibiae  with  one  bristle 
below,  their  basitarsi  without  a  bristle  above.  Hind  tibiae  slightly 
thicker  than  the  others,  the  usual  glabrous  stripe  on  upper  surface 
poorly  defined;  lower  edge  with  a  row  of  bristle-like  hairs  below. 
Fore  and  middle  tarsi  about  one  and  a  fourth  times  as  long  as  their 
tibiae,  with  the  tips  of  the  joints  brown  or  blackish,  darker  at  tip; 
second  joint  about  half  as  long  as  first,  third  a  little  shorter  than 
second,  fourth  and  fifth  of  nearly  equal  length,  fourth  slightly  shorter 
than  third.  Hind  tarsi  blackish  from  the  tip  of  first  joint.  Calyp- 
ters,  their  cilia  and  the  halteres  yellow. 

Wings  (fig.  178)  grayish;  costa  with  a  conspicuoys  enlargment  at 
tip  of  first  vein,  which  tapers  into  the  costa;  last  section  of  fourth 
vein  a  little  bent  near  basal  third;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein,  rather  evenly  rounded,  the  anal  ai^le 
being  nearly  obsolete. 

Female. — ^Face  wide,  silvery  gray;  third  ^mteimal  joint  a  little 
smaller  than  in  the  male;  coxae,  legs,  tarsi  and  wings  about  as  in  the 
male,  except  that  there  is  no  enlargment  of  the  costa  at  tip  of  first 
vein  and  no  pale  bristle  at  tip  of  fore  tibiae  like  the  one  in  the  male. 
The  thorax  is  more  metallic  brown  or  blackish,  but  it  seems  to  be 
discolored  in  the  only  female  we  have. 
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Described  from  1  male  from  Colorado,  taken  by  C.  F.  Baker;  and 
1  pair  taken  by  Childs  at  Hood  River,  Oregon,  Ai^ust  2,  1914. 
Type.—Ualey  Cat.  No.  23053,  U.S.N.M.,  from  Oregon. 

No.  179.  DOUCHOPUS  SCAPULARIS  Loew. 

Dolichopua  scapularis  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  22;  Hon.  N.  Amer- 
Dipt.,  pt.  2, 1864,  p.  64.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2, 1893,  p.  20.— 
Melander  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. — Johnson,  Insects 
of  New  Jersey,  1909,  p.  766. 

Male, — ^Length  3-5.7  mm.;  of  wing  4-5.7  mm.  Face  rather  wide, 
only  a  little  narrowed  below,  silvery  white,  sopaetimes  a  very  little 
tinged  with  yellow  just  below  the  antennae.  Front  green,  usually 
with  blue,  rarely  with  violet  reflections,  with  grayish  pollen  along 
the  orbits.  Proboscis  and  palpi  dark  yellow.  Antennae  wholly 
yellow,  or  nearly  so;  third  joint  from  one  and  a  fourth  to  twice  as 
long  as  wide,  obtusely  pointed  at  tip.  Lateral  and  inferior  orbital 
cilia  yellowish  white,  about  seven  of  the  upper  cilia  on  each  side 
black. 

Thorax  green;  dorsum  often  with  bronze  reflections,  sometimes  it 
is  mostly  blue  or  violet  in  color;  humeral  callosity  yellow,  sometimes 
only  yellow  on  its  lower  edge;  usually  the  lateral  edges  of  the  dorsum 
from  near  the  root  of  the  wing  to  the  scutellum  and  lateral  comers 
of  scutellum  are  yellow,  sometimes  the  scutellum  is  yellow  with  a 
metallic  spot  in  the  center  at  base,  but  sometimes  the  only  yellow 
to  be  found  on  the  thorax  is  a  line  on  lower  edge  of  the  humeral  cal- 
losity; the  dorsum  is  dulled  with  rather  conspicuous  grayish  or 
yellowish  pollen;  pleurae  dulled  with  white  pollen.  Abdomen  green 
with  bronze  reflections;  the  white  pollen  on  its  sides  abundant  and 
extending  upon  the  dorsum.  Hypopygium  black,  usually  with  more 
or  less  yellow  especially  at  tip;  its  lameljae  of  moderate  size,  some- 
what triangular,  with  the  upper  angle  broadly  rounded,  white  with 
rather  narrow  black  border  on  apical  and  upper  margins,  jagged  and 
bristly  on  lower  half  of  apical  margin,  above  that  fringed  with 
black  hairs. 

Coxae  yellow,  middle  ones  with  a  blackish  spot  on  outer  surface; 
fore  coxae  with  minute  yellow  hairs  on  the  anterior  surface  and  usu- 
ally with  a  few  little  black  ones  along  their  inner  edge.  Femora  and 
tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical  bris- 
tle, the  latter  ciliated  for  about  half  their  length  on  lower  inner  edge 
with  yellow  hairs,  the  longest  of  which  is  scarcely  as  long  as  the  width 
of  the  femora;  they  begin  before  the  middle  of  the  femora  and  do 
not  reach  its  tip,  but  are  continued  to  tip  and  base  by  little  yello^ir 
hairs.  Posterior  tibiae  only  a  little  thickened,  the  usual  glabrous 
stripe  on  upper  surface  although  not  conspicuous  is  distinct  and 
reaches  from  near  the  base  to  beyond  the  middle  of  the  tibiae;  tlie 
inner  sUrface  is  glabrous  from  near  the  base  nearly  to  the  middle 
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and  is  continued  to  the  tip  by  a  very  narrow  line  just  inside  of  the 
inner  row  of  large  bristles.  Fore  tarsi  more  than  one  and  a. half 
times  as  long  as  their  tibiae,  the  first  two  joints  being  nearly  as  long 
as  the  tibia,  first  three  joints  yellow,  still  sometimes  a  very  little 
infuscated  from  the  tip  of  first  joint,  fourth  and  base  of  fifth  black 
or  blackish,  fifth  decidedly  yellowish  on  apical  half,  shorter  than 
fourth.  Middle  tarsi  about  one  and  a  fourth  times  as  long  as  their 
tibiae,  infuscated  from  the  tip  of  the  first  joint,  still  often  quite  yellow 
to  the  tip  of  the  third  joint;  first  joint  with  a  bristle  beyond  the 
middle  of  its  upper  side,  their  tibiae  with  three  bristles  below,  one 
pair  at  apical  third  and  one  bristle  at  basal  third.  Hind  tarsi  nearly 
one  and  one-third  times  as  long  as  their  tibiae,  colored  like  the  middle 
ones.     Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  179)  grayish,  sometimes  slightly  tinged  with  yellowish 
brown  in  front;  costa  yello^-ish  on  inner  edge,  with  a  slight  enlarge- 
ment at  tip  of  first  vein,  which  is  yellowish  and  usually  has  a  brown 
spot  on  its  surface;  last  section  of  fourth  vein  a  little  bent  near  its 
basal  third,  sometimes  this  bend  is  very  small,  leaving  this  section  of 
fourth  vein  nearly  straight  and  almost  parallel  with  third  vein;  usu- 
ally the  bend  is  more  conspicuous.  Hind  margin  of  wing  only  slightly 
indented  at  tip  of  fifth  vein,  rather  evenly  rounded,  the  anal  angle 
being  broadly  rounded,  not  prominent. 

Female. — ^Face  a  little  wider  than  in  the  male;  fore  coxae  usually 
with  more  black  hairs  on  inner  edge;  fore  tarsi  about  one  and  a  fomrth 
times  as  long  as.  their  tibiae,  colored  as  in  the  male,  except  that  the 
fifth  joint  does  not  seem  to  be  any  paler  toward  its  tip,  but  it  is 
shorter  than  the  fourth;  second  joint  about  two-thirds  as  long  as  the 
first,  being  shorter  in  proportion  than  in. the  male;  posterior  tibiae 
without  a  glabrous  stripe  on  inner  side;  hind  femora  without  cilia, 
but  have  a  row  of  small  delicate  yellow  hairs  on  their  lower  inner 
edge,  which  are  quite  easily  seen;  wings  without  the  enlargement  at 
tip  of  first  vein,  otherwise  they  are  about  as  in  the  male. 

Redescribed  from  many  specimens  from  the  following  locations: 
Pittsburgh,  Pennsylvania,  June  3;  Lafayette,  Indiana  (Aldriph),  July 
6;  Knoxville,  Tennessee,  May  19  (Sunmiers);  Lawrence,  Kansas  (Al- 
drich);  Washington,  District  of  Coliunbia,  Jime;  Dallas,  Texas,  May 
31;  Western  New  York,  June  22-September  2;  Fort  Erie,  Ontario, 
July  2. 

Type  localities, — ^Washington,  District  of  Coliunbia:  Illinois,  and 
Middle  States.  Aldrich  reports  it  from  Kansas,  Pennsylvania,  and 
Ohio;  Melander  and  Brues  from  Wisconsin;  Johnson,  Insects  of  New 
Jersey,  from  lona,  New  Jersey,  September  12. 

Type. — In  Musemn  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 
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No.  180.  DOUCHOPUS  DOMESTICt'a  new  m^etim, 

JfoZe.-^Length  4.75-5.2  mm. ;  of  wing  5  mm.  Face  rather  narrow, 
yellowish,  more  silvery  below.  Front  shining  green,  in  one  specimen 
violet.  Antennae  yellow;  third  joint  infuscated  on  apical  half, 
longer  than  wide,  pointed  at  tip.  Lateral  and  inferior  orbital  cilia 
whitish;  about  five  of  the  upper  ciUa  on  each  side  black. 

Thorax  shining  green;  dorsum  with  violet  reflections,  and  with 
thin  gray  pollen  along  the  front.  Abdomen  green  with  coppery 
reflections  and  black  incisures;  the  white  pollen  on  its  sides  abimdant. 
Hypopygium  black  with  green  reflections;  its  lamellae  (fig.  180a)  of 
moderate  size,  somewhat  subquadrate,  but  narrowing  into  the  stem; 
this  narrowing  is  about  equal  on  each  side  and  they  are  cut  off 
nearly  straight  at  apex;  white  with  a  narrow  black  edge  at  apical 
comers,  jagged  and  bristly  at  apex. 

Coxae,  femora,  and  tibiae  yellow.  Middle  coxae,  and  sometimes 
the  hind  pair,  a  little  blackened  on  outer  surface;  anterior  surface 
of  fore  coxae  with  silvery  pollen  and  very  minute  pale  hairs.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  ciliated 
on  lower  inner  edge  with  long  slender  yellow  hairs,  the  longest  of 
which  are  near  the  middle  and  a  little  longer  than  the  width  of  the 
femora,  from  the  middle  of  the  femora  to  the  base  the  cilia  are  con- 
tinued by  little  yellow  hairs.  Posterior  tibiae  only  a  little  thickened, 
their  inner  surface  with  a  glabrous  space  near  the  base,  which  is 
about  one-third  as  long  as  the  tibia.  All  tarsi  black  from  the  tip 
of  the  first  joint;  middle  tarsi  one  and  a  fourth,  fore  and  hind  tarsi 
one  and  a  third  times  as  long  as  their  tibiae;  fore  tarsi  with  the  joints 
of  decreasing  length;  middle  basitarsi  with  one  large  bristle  above. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  180)  grayish;  costa  very  slightly  enlarged  at  tip  of 
fii^t  vein;  last  section  of  fourth  vein  a  little  bent  just  beyond  its 
basal  third;  hind  margin  of  wing  slightly  indented  at  tip  of  fifth 
vein;  anal  angle  rather  prominent. 

Female. — Face  wider,  but  narrow  for  a  female;  third  antennal 
joint  smaller  and  less  infuscated;  tarsi  about  as  in  the  male,  except 
that  they  are  a  Uttle  shorter;  hind  femora  with  a  row  of  very  small 
yellow  hairs  on  lower  inner  edge;  hind  tibiae  more  slender  and  with- 
out the  glabrous  stripe  on  inner  side;  wing  about  as  in  the  male. 

Described  from  3  males  and  2  females;  1  male  and  the  2  females 
were  taken  at  Westville,  New  Jersey  (Johnson),  July  21;  1  male  at 
East  Aurora,  New  York,  August  7;  and  1  male  in  the  Loew  collection 
taken  at  New  York. 

Type.— Male,  Cat.  No.  23054,  U.S.N.M.  from  East  Aurora,  New- 
York. 

This  species  comes  close  to  acapularis  Loew,  but  the  humeri  are 
not  at  all  yellow  nor  is  there  any  yellow  on  the  thorax.    It  differs 
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also  in  having  the  cilia  on  the  hind  femora  longer  and  more  delicate. 
The  Loew  specimen  differs  from  the  others  in  having  the  front 
violet  and  the  face  white;  the  bend  in  the  fourth  vein  is  greater, 
almost  broken.  I  do  not  think  there  is  any  doubt  of  its  being  the 
same  species. 

No.  181.  DOLICHOPUS  LATIPBS  Loew. 

Hygroceleufhtu  Uoipes  Loew,  Neue  Beitr.,  vol.  8,  1861,  p.  5;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  17.— Aldbich,  Kaiuaa  Univ.  Quart.,  vol.  2,  1893,  pp. 
24  and  165,  pi.  1,  fig.  26.— Whebler,  Proc.  Calif.  Acad.  Sci.,  vol.  2,  1897,  p. 
2.— Melander  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  128,  fig. 

Male. — Length  5.5-6  mm.;  of  wing  5  mm.  Face  moderately 
narrow,  long,  reaching  the  lower  comer  of  the  eye,  of  nearly  equal 
^dth,  silvery  white,  slightly  tinged  with  yellow  just  below  the 
antennae.  Front  dark  shining  green.  Antennae  yellow;  ficst  joint 
long;  third  with  the  apical  half  blackened,  oval,  scarcely  pointed  at 
tip,  about  one  and  a  half  times  as  long  as  wide.  Lateral  and  inferior 
orbital  cilia  yellowish  white,  four  or  five  of  the  upper  cilia  on  each 
side  black.. 

Thorax  dark  shining  green  with  a  little  gray  pollen  on  the  anterior 
part  of  the  dorsum;  pleurae  dulled  with  white  pollen.  Abdomen  dark 
shining  green,  sometimes  with  bronze  reflections;  the  white  pollen 
on  its  sides  moderately  abundant.  Hypopygium  black  with  green 
reflections;  its  lamellae  rather  small,  somewhat  quadrilateral  but 
^th  the  apical  margin  broadly  rounded,  whitish  with  a  black  border 
on  the  apical  margin,  which  is  jagged  and  bristly. 

Fore  coxae  yellow  with  a  few  minute  yellow  hairs  on  their  anterior 
surface  and  usually  with  a  few  black  ones  on  inner  edge  near  the  base; 
middle  and  hind  coxae  black  with  yellow  tips,  sometimes  the  latter 
mostly  yellow,  blackened  only  on  the  basal  half  of  outer  side;  femora 
and  tibiae  yellow;  middle  and  hind  femora  each  with  one  preapical 
Iristle,  the  latter  without  cilia  below,  but  they  have  three  bristle- 
like hairs  on  upper  outer  edge;  these  are  scarcely  in  a  row  with  the 
preapical  bristle,  and  increase  in  length  apically;  middle  tibiae  with  a 
bristle  on  upper  side  near  the  middle  which  is  nearly  twice  as  long  as 
the  other  bristles  on  these  tibiae,  and  with  two  large  bristles  below, 
one  near  basal  and  one  near  apical  third.  Posterior  tibiae  but  little 
thickened,  their  bristles  longer  than  usual;  on  their  inner  surface 
there  is  a  glabrous  stripe  just  inside  of  the  inner  row  of  large  bristles, 
which  is  often  of  a  darker  color.  Fore  tarsi  a  little  longer  than  their 
tibiae,  black  from  the. tip  of  the  first  joint,  which  is  nearly  as  long  as 
the  remaining  -four  taken  together;  fifth  joint  a  little  longer  than  the 
fourth;  middle  tarsi  (fig.  181a)  scarcely  longer  than  their  tibiae; 
first  joint  normal,  about  as  long  as  the  three  following  joints  taken 
together,  without  a  bristle  above,  yellow  or  whitish  with  extreme 
tip  black;  last  four  joints  compressed;  second  joint  widening  api- 
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cally,  yellowish,  but  black  on  upper  edge  and  at  ape^c;  last  three 
joints  black,  third  and  fourth  of  nearly  equal  width,  fifth  about  half 
as  long  and  wide  as  fourth,  somewhat  ro\md  in  outline;  second,  third, 
and  fourth  joints  fringed  above  with  black  hairs.  Hind  tarsi  black 
from  the  tip  of  the  first  joint.  Calypters  and  hal teres  yellow,  the 
former  with  black  cilia,  which  often  appear  reddish  in  certain  li^ts. 

Wings  (fig.  181)  tinged  with  brown  on  anterior  half,  more  grayish 
on  posterior  half;  costa  with  an  elongated  enlargement  at  tip  of  first 
vein,  which  is  as  long  as  the  cross-vein;  last  section  of  fourth  vein 
bent  near  its  middle;  hind  margin  of  wing  a  little  indented  at  tip  of 
fifth  vein;  anal  angle  rounded. 

Female, — Face  wide,  of  the  usual  length,  silvery  white;  femora  with 
the  same  three  bristle-like  hairs  before  the  preapical  bristle  as  in  the 
male;  middle  tibiae  with  a  bristle  a  little  longer  than  the  others  nfear 
its  middle;  their  tarsi  plain,  slightly  shorter  than  their  tibiae,  black 
from  the  tip  of  first  joint;  still  the  second  sometimes  a  little  yellow- 
ish; three  middle  joints  slightly  compressed;  costa  without  an  en- 
largement at  tip  of  first  vein. 

Redescribed  from  specimens  from  Brookings,  South  Dakota; 
August  12;  Wisconsin,  August;  Moscow,  Idaho  (Aldrich),  July  22; 
Franconia,  New  Hampshire;  Pullman,  Washington  (Melander),  June 
30;  Lewiston,  New  York,  August  11;  Ithaca,  New  York,  July  22; 
Grange  Island,  New  York,  August  8;  Yellowstone  Lake,  Montana 
(Melander),  August  9;  Three  Forks,  Montana,  August  1;  Quebec,. 
Canada,  August  10;  Clayton,  British  Columbia,  August  9;  Ottawa,. 
Canada,  September  8;  Ridgeway,  Ontario,  August  8,  September  6. 

Type  locality ^ — ^Red  River  of  the  North.  Aldrich  reports  it  from 
South  Dakota,  Wyoming,  Connecticut,  and  Wisconsin;  Wheeler  front 
Wisconsin  and  Illinois;  Melander  and  Brues  from  Massachusetts  and 
Pullman,  Illinois. 

No.  182.  DOMCHOPUS  ALDRICHH  Wheeler. 

HygroceletUhus  aldrichii  Wheeler.  Proc.  Calif.  Acad.  8ci.,  vol.  2,  1897,  p.  3^ 
pi.  1,  fig.  1-3.— Melander  and  Broes.  Biol.  Bull.,  vol.  1, 1900,  p.  129,  figs. 

Male. — ^Length  3.5-5  mm.;  of  wing  4-4.5  mm.  Face  rather  nar- 
row and  long,  not  reaching  the  lower  comer  of  the  eye,  yellowish 
white,  sometimes  nearly  pure  white.  Front  shining  green.  Antennae 
black  with  the  first  two  joints  yellow  on  the  lower  inner  side;  first 
joint  long  and  with  long  black  hair;  third  joint  oval,  short,  a  little 
pointed  at  tip,  not  much  longer  than  wide;  arista  rather  thick.  Lat- 
eral and  inferior  orbital  cilia  yellowish,  about  ten  of  the  upper  cilia 
on  each  side  black.' 

Thorax  green  with  bronze  reflections  and  rather  abundant  gray 
pollen  on  the  dorsum.     Abdomen  green  with  coppery  reflections  on 
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the  hind  margins  of  the  segments;  the  white  pollen  on  its  sides 
conspicuous.  Hypopygium  black;  its  lamellae  rather  small,  some- 
what triangular,  yellowish  with  a  brown  border,  which  is  more 
conspicuous  when  viewed  from  below,  scarcely  at  all  jagged,  fringed 
with  little  yellowish  hairs. 

Fore  coxae  yellow  with  a  green  stripe  on  outer  posterior  edge; 
anterior  surface  with  silvery  pollen  and  minute  delicate  white  hau«. 
Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  without  cilia  below.  Posterior  tibiae  a  little  thickened,  blackish 
at  tip,  but  the  black  not  well  defined,  with  a  row  of  five  large  bristles 
on  the  lower  outer  edge,  their  inner  surface  with  a  glabrous  stripe, 
which  is  widest  at  their  base.  Fore  tarsi  plain,  not  as  long  as  their 
tibiae,  stout,  black  from  the  tip  of  the  first  joint.  Middle  tarsi  (fig. 
182a)  about  as  long  as  their  tibiae,  black  from  the  tip  of  the  first 
joint,  which  is  mostly  whitish,  without  a  bristle  above;  second,  third, 
and  fourth  joints  a  Uttle  compressed,  but  rather  thick,  fringed  on  both 
edges  with  black  hairs.  Hind  tarsi  black  with  the  base  of  the  first 
joint  a  little  yellowish;  calypters  and  halteres  yellow,  the  former  with 
long  black  cilia. 

Wings  (fig.  182)  grayish,  darker  in  front  of  third  vein;  costa  a  little 
thickened  at  tip  of  first  vein,  but  this  thickening  is  cylindrical  and 
more  readily  seen  from  the  front  of  the  wing;  last  section  of  fourth 
vein  considerably  bent  near  its  middle;  third  vein  bent  backward 
at  tip;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth,  bilobed 
at  the  anal  angle,  which  is  cut  off  very  straight  at  the  base  of  the 
wing,  not  rounded  as  usual. 

Female. — Face  wide  but  rather  long,  yellowish  white;  antennae 
and  fore  and  hind  tarsi  about  as  in  the  male;  fore  coxae  covered  with 
black  hairs  on  the  anterior  surface;  middle  tarsi  slightly  compressed, 
colored  about  as  in  the  male;  wings  with  the  hind  margin  evenly 
rounded;  costa  without  an  enlargment. 

Redescribed  from  8  males  and  4  females  from  Colorado  and  Moscow, 
Idaho  (Aldrich) ;  one  of  the  latter  was  taken  Aug.  23 ;  1  male  from 
Pullman,  Washington,  July  12;  and  1  female  taken  at  Uinta  National 
Forest,  Utah,  Aug.  29,  on  Currant  Creek,  at  8,000  feet  elevation. 

Type  localities. — ^Moscow,  Idaho,  Wyoming;  Melander  and  Bru^ 
report  it  from  Idaho,  Wyoming,  and. Colorado. 

Type. — ^In  American  Museum  of  Natural  History,  New  York  City. 

No.  183.  DOLIOHOPUS  BOLSTEBI,  new  species. 

Fig.  1,  page  3. 

Male. — Length,  5  mm.;  of  wings,  5.5  mm.  Face  wide,  scarcely 
narrowed  below,  silvery  gray.  Front  shining  green.  Antennae 
wholly  black;  third  joint  about  as  long  as  wide,  somewhat  triangular, 
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pointed  at  the  tip. '  Lateral  and  inferior  orbital  cilia  yellowish  white^ 
about  seven  of  the  upper  cilia  on  each  side  black. 

Thorax  green,  dorsum  a  little  dulled  with  pollen,  which  is  gray- 
along  the  front,  becoming  more  brownish  on  the  disk;  and  with  a 
median  coppery  vitta,  which  is  divided  by  a  fine  green  line;  pleurae 
dulled  with  gray  pollen.  Abdomen  green  with  narrow  black  inci- 
sures, in  front  of  which  there  are  coppery  reflections;  the  white  pollen 
on  its  sidas  abundant  and  extending  upon  the  dorsum.  Hypopygium 
black,  rather  short;  its  lamellae  (fig.  183a)  small,  triangular,  but 
rounded  at  apex,  yellowish  with  a  broad  black  apical  border,  a  little 
jagged  and  bristly  at  lower  comer,  otherwise  fringed  with  little  black 
hairs  on  apical  and  upper  margins,  and  hairy  on  the  disk. 

Fore  coxae  wholly  yellow,  their  anterior  surface  covered  with 
minute  black  hairs;  there  are  only  a  few  pale  hairs  at  upper  outer 
comer.  Middle  and  hind  coxae  black  with  yellow  tips.  Femora 
and  tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  nearly  bare  below,  but  with  a  row  of  minute  yellow 
hairs  on  lower  inner  edge.  Posterior  tibiae  scarcely  thickened. 
Middle  tibiae  with  a  pair  of  bristles  at  basal  third  below  and  one 
large  and  two  small  bristles  before  them  on  the  lower  edge;  their 
basi  tarsi  with  one  large  bristle  near  apical  third  of  upper  edge.  Fore 
and  middle  tarsi  about  one  and  one  third  times  as  long  as  their  tibiae, 
black  from  the  tip  of  the  first  joint;  fore  tarsi  with  the  fifth  joint  as 
long  as  third  and  a  little  longer  than  fourth,  a  very  little  compressed, 
first  joint  as  long  as  the*  three  following  joints  taken  together,  second 
a  little  longer  than  third.  Hind  tarsi  black  from  the  tip  of  the  first 
joint,  which  is  pale  yellow.  Calypteres  and  halteress  yellow,  cilia  of 
the  former  yellowish. 

Wings  (fig.  183)  grayish;  costa  without  an  enlargement  at  tip  of 
first  vein;  last  section  of  fourth  vein  bent  beyond  its  basal  third; 
third  vein  nearly  parallel  with  fourth;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein;  anal  angle  prominent  but  rounded. 

Female, — ^Face  a  little  wider  than  in  the  male,  yellqwish  gray ; 
cilia  of  the  calypters,  anterior  coxae,  antennae  and  wings  about  as 
in  the  male;  fore  and  middle  tarsi  a  little  shorter,  fifth  joint  of  the 
former  not  at  all  compressed,  as  long  as  third,  the  fourth  being 
shorter  as  in  the  male;  middle  basitarsi  without  a  bristle  above,  but 
it  has  a  very  small  one  below  (the  bristle  on  upper  side  may  have 
been  broken  off,  but  I  do  not  think  so). 

Described  from  1  pair  taken  at  Little  River,  Newfoundland,  July 
18,  by  P.  G.  Bolster. 

Hvlotype  and  allotype. — In  the  collection  of  C.  W,  Johnson. 
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No.  184.  DOUCHOPUS  TONSUS  Loew. 

Dolkhopus  tonatu  Lowe,  Neue  Beitr.,  vol.  8, 1861,  p.  16;  Mon.  N.  Amer.  Dipt., 
pt.  2, 1864,  p.  47.— Aldrich,  Cat.  N.  Amer.  Dipt.,  1905,  p.  301.— -Mblander 
and  BfiuEs,  Biol.  Bull.,  vol.  1, 1900,  p.  148.— Johnson,  Insectsof  New  Jersey^ 
1909,  p.  766. 

Male. — ^Length  6  mm. ;  of  wing  the  same.  Face  rather  narrow,  pale 
golden  yellow,  more  whitish  on  the  lower  part.  Front  green,  some- 
what shining.  Antennae  wholly  black;  third  joint  about  as  long 
as  wide,  pointed  at  tip.  Lateral  and  inferior  cilia  yellowish,  about 
seven  of  the  upper  cilia  on  each  side  black. 

Thorax  green;  dorsum  with  white  pollen  along  the  front  and  central 
portions,  which  always  leaves  a  median,  shining  vitta  which  is  often 
coppery  and  sometimes  with  copper  spots  on  the  sides;  pleurae 
dulled  with  white  pollen.  Abdomen  green  with  coppery  reflections; 
the  white  pollen  on  its  sides  abimdant  and  extending  upon  the  dorsum. 
Hjrpopygium  black;  its  lamellae  large,  somewhat  elliptical,  but  taper- 
ing into  the  stem,  whitish  with  broad  black  border  on  apical  margin; 
jagged  and  bristly  at  lower  comer,  above  this  fringed  with  pale  hairs 
to  about  middle  of  upper  edge;  from  that  to  the  base  the  hairs  are 
black. 

Fore  coxae  yellow,  clothed  on  anterior  surface  with  minute  yellow 
and  black  hairs;  sometimes  they  are  mostly  yellow  and  at  others 
mostly  black.  Middle  and  hind  coxae  black  with  yellow  tips,  femora 
and  tibiae  yellow.  Middle  and  hind  femora  each  with  one  preapical 
bristle,  the  latter  without  cilia  below,  but  with  a  row  of  little  yellow 
hairs  on  lower  inner  edge,  which  are  not  longer  than  tne  hairs  on  upper 
edge.  Middle  tibiae  with  three  bristles  below,  one  pair  at  apical  third 
and  one  bristle  at  basal  third,  their  basitarsi  with  a  large  bristle  above; 
posterior  tibiae  scarcely  thickened;  the  glabrous  stripe  on  upper  sur- 
face poorly  defined.  Fore  tarsi  (fig.  184a)  about  one  and  two- thirds 
times  as  long  as  their  tibiae;  second  joint  two- thirds  as  long  as  first; 
third,  fourth,  and  fifth  of  nearly  equal  length  and  each  a  little  shorter 
than  the  second;  fourth  and  fifth  joints  much  conpressed;  fourth 
white,  silvery  on  the  sides,  nearly  half  as  wide  as  long;  fifth  joint 
black,  a  little  wider  than  the  fourth,  with  a  silky  luster  on  the  sides. 
Middle  tarsi  about  one  and  one-fourth  times  as  long  as  their  tibiae, 
infuscated  from  the  tip  of  the  first  joint,  still  only  the  tips  of  the 
joints  black.  Hind  tarsi  black  from  the  base  of  the  second  joint,  but 
sometimes  colored  about  like  the  middle  ones.  Calypters,  their  cilia, 
and  the  halteres  yellow. 

Wings  (fig.  184)  grayish;  costa  not  enlarged  at  tip  of  first  vein;  last 
section  of  fourth  vein  bent  near  its  basal  third;  hind  margin  of  wing 
slightly  flattened  between  the  apex  and  tip  of  fifth  vein,  scarcely 
indented  at  tip  of  fifth  vein;  anal  angle  a  little  prominent,  but  the 
wing  narrowing  from  tip  of  sixth  vein  to  the  anal  angle. 
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Redescribed  from  7  males.  J.  M.  Aldrich  has  specimens  from 
Clementon,  New  Jersey,  taken  May  30  (Johnson) ;  Woods  Hole,  Mas- 
sachusetts^ (Hough);  and  from  Lafayette,  Indiana,  taken  May  25. 
I  had  specimens  taken  at  Great  Falls,  Virginia,  May  9-June  28. 
W.  T.  Davis  took  it  at  Wyandarch,  Long  Island,  New  York,  May  25. 

Type  locality. — Washington,  District  of  Columbia.  Melander  and 
Brues  report  it  from  Massachusetts;  Johnson  from  Clementon,  New 
Jersey,  May  30,  and  Riverton,  New  Jersey,  May  30. 

This  differs  from  endactylus  in  not  having  cilia  on  the  hind  femora, 
and  it  has  the  last  three  joints  of  fore  tarsi  equal,  while  evdactylus  has 
the  filth  distinctly  the  shortest;  the  hind  margin  of  the  wing  in  tonsus 
is  also  more  sinuous. 

No.  186.  DOUCHOPUS  EUDACTYLUS  Loew. 

Dolichopus  eudactylus  Loew,  Neue  Beitr.,  vol  8,  1861,  p.  16;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  46.— Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  11, 
pi.  1,  fig.  2  (the  figure  is  incorrect).— Johnson,  Insects  of  New  Jersey,  1909, 
p.  757. 

Male. — ^Length  6-7  mm. ;  of  wing  6-6.5  mm.  Face  rather  narrow, 
ocher  yellow  or  golden  yellow,  more  whitish  below.  Front  shining 
green,  all  the  lower  part  covered  with,  coarse  yellowish  brown  pollen 
which  is  only  visible  in  certain  lights.  Anteimae  wholly  black;  the 
first  joint  sometimes  appears  yellowish  because  of  the  pollen  on 
under  side;  third  joint  about  as  long  as  wide,  pointed  at  tip.  Lateral 
and  inferior  orbital  cilia  yellowish,  about  six  of  the  upper  cilia  black. 

Thorax  shining  green;  dorsum  dulled  a  little  with  white  pollen 
on  the  anterior  portion;  usually  there  is. a  coppery  spot  on  each  side; 
pleurae  dulled  with  white  pollen.  Abdomen  green,  usually  with 
coppery  reflections;  the  white  pollen  on  its  sides  abundant  and 
extending  upon  the  dorsum.  Hypopygium  black;  its  lamellae  (fig. 
185)  large,  somewhat  ellipticfd,  but  narrowing  in  the  stem,  whitish 
with  wide  black  border  on  apical  margin,  which  is  jagged  and  bristly 
on  its  lower  portion;  above  this  they  are  fringed  with  yellowish  hairs, 
except  at  base,  where  the  hairs  are  black;  they  are  nearly  twice  as 
long  as  wide. 

Fore  coxae  yellow,  anterior  surface  covered  with  little  black  hairs. 
Middle  and  hind  coxae  black  with  yellow  tips;  femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle; 
lower  inner  edge  of  hind  femora  ciliated  from  the  middle  nearly  to 
the  tip  with  yellow  hairs,  which  are  nearly  as  long  as  the  width  of 
the  femora.  Middle  tibiae  with  three  bristles  below,  one  pair  near 
apical  third  and  one  bristle  near  basal  third.  Posterior  tibiae 
scarcely  thickened.  Fore  tarsi  (fig.  185a)  nearly  one  and  two-thirds 
imes  as  long  as  their  tibiae;  first  three  joints  slender,  yellow;  sec- 
ond joint  from  two- thirds  to  three-fourths  as  long  as  first;  third 
and  fourth  of  nearly  equal  length,  each  more  than  throe-fourths  as 
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long  as  second;  fourth  and  fifth  joint  comprsssed  and  widened; 
fourth  white,  fifth  black,  distinctly  shorter  than  fourth,  oval,  both 
with  little  black  hairs  on  upper  edge.  Middle  tarsi  about  one  and  a 
fourth  times  as  long  as  their  tibiae,  infuscated  from  the  tip  of  the  first 
joint,  stiU  the  bases  of  the  joints  are  more  or  less  yellow,  their  tips 
black  or  brown;  middle  basitarsi  with  a  large  bristle  above.  Hind 
tarsi  black  from  the  tip  of  the  first  joint.  Calypters,  their  cilia,  and 
the  halteres  yellow. 

Wings  grayish;  costa  scarcely  enlarged  at  tip  of  first  vein;  hind 
maigin  of  wing  flattened  a  little  from  the  apex  of  the  wing  to  tip  of 
fifth  vein,  where  it  is  a  little  indented;  last  section  of  fourth  vein 
bent  near  its  basal  third;  anal  angle  rather  prominent,  but  rounded. 

Female. — ^Face  wide,  covered  with  whitish  pollen;  fore  tarsi  plain, 
about  one  and  a  fourth  times  as  long  as  their  tibiae,  colored  about 
like  the  middle  ones  in  the  male,  fifth  joint  nearly  as  long  as  the  third, 
fourth  a  very  little  shorter;  hind  femora  without  cilia;  wings  more 
evenly  rounded  on  the  hind  margin,  without  costal  enlargement. 

Kedescribed  from  many  males.  The  collection  of  J.  M.  Aldrich 
has  specimens  taken  at  Battle  Creek,  Michigan;  Ithaca,  New  York, 
June  7;  Agricultural  College,  Michigan,  June  10;  Lafayette,  Indiana, 
June  2-July  11.  I  have  taken  it  at  Olcott,  New  York,  July  4;  Erie 
County,  New  York,  Jime  4-July  22;  Ridgeway,  Ontario,  June  29-July 
15;  and  Chatham,  Ontario,  June  17. 

Type  localities. — New  York  and  Massachusetts.  Aldrich  reports 
it  from  Kansas;  Johnson  from  Riverton,  New  Jersey,  July  3;  Wood- 
bury, New  Jersey,  June  7. 

No.  18C.  DOUCHOPUS  TEBSUTUS*  Mw  spmIm. 

Male. — Length  ft-6.5  mm. ;  of  wing  5-6.5  mm.  Face  narrow,  pale 
golden  yellow,  more  whitish  below.  Front  green,  sometimes  coppery, 
shining.  Antennae  almost  wholly  black,  usually  a  very  little  brown- 
ish, reddish,  or  even  yellowish  on  the  lower  apical  comer  of  the  first 
joint;  third  joint  scarcely  longer  than  wide,  the  tip  distinctly  pointed. 
Lateral  and  inferior  orbital  cilia  yellow,  about  seven  of  the  upper 
cilia  on  each  side  black. 

Thorax  shining  green;  dorsum  duUed  a  little  with  white  pollen; 
along  the  front,  on  the  central  part,  the  dorsum  has  the  pollen  more 
brown  and  it  is  almost  invisible  except  when  viewed  from  the  side, 
sometimes  with  coppery  reflections,  which  form  vittae  or  spots  on 
the  dorsum;  pleurae  a  little  diilled  with  whitish  pollen.  Abdomen 
green,  shining,  with  coppery  reflections;  the  white  pollen  on  its  sides 
abundant  and  extending  upon  the  dorsum.  Hypopygium  black;  its 
lamellae  large  and  formed  as  in  evdactylus;  twice  as  long  as  wide, 
whitiBh  with  a  black  border,  ja^ed  and  bristly  on  lower  half  of 
apical  end,  other¥nse  the  lamdlae  are  fringed  with  yellowish  white 
hairs,  except  at  base  above  where  there  are  a  few  black  ones. 
187829—21 ^17 
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Fore  coxae  yellow,  their  anterior  sxirface  with  small  black  hairs 
and  a  few  very  delicate  yellow  ones  along  the  outer  edge.  Middle 
and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
ciUated  with  long  yellow  hairs  on  central  portion  of  the  lower  inner 
edge,  the  longest  hairs  being  considerably  longer  than  the  width  of 
the  femora.  Middle  tibiae  with  three  bristles  below,  one  pair  near 
apical  third  and  one  bristle  near  basal  third,  their  basitarsi  with  one 
large  bristle  above.  Posterior  tibiae  distinctly  thickened;  the 
glabrous  stripe  on  upper  surface  reaching  nearly  their  whole  length, 
inner  surface  with  a  broad  glabrous  space  extending  two-thirds  their 
length  and  not  reaching  base  or  tip. 

Fore  tarsi  (fig.  186a)  about  one  and  three-fourths  times  as  long  as 
their  tibiae;  first  three  joints  slender,  yellow,  second  about  two- 
thirds  as  long  as  first,  tldrd  three-fourths  as  long  as  second  and  a 
little  longer  than  fourth,  as  long  or  slightly  shorter  than  fifth  joint; 
fourth  and  fifth  joints  much  compressed  and  widened,  fourth  white 
with  a  silvery  luster  on  the  sides,  fringed  above  with  minute  black 
hairs  and  usually  with  several  on  outer  side;  fifth  joint  black,  a  little 
wider  than  fourth,  somewhat  oval,  but  straight  below,  two-thirds  as 
wide  as  long,  a  little  longer  than  the  fourth,  fringed  above  with  black 
hairs.  Middle  tarsi  one  and  a  third  times  as  long  as  their  tibiae; 
middle  and  hind  tarsi  infuscated  from  the  tip  of  first,  or  base  of 
second  joint,  but  only  the  last  two  joints  black.  Calypters,  their 
cilia,  and  the  halteres  yellow. 

Wings  (fig.  186)  grayish;  costa  moderately  enlarged  at  tip  of  first 
vein;  last  section  of  fourth  vein  bent  near  basal  third;  hind  margin  of 
wing  scarcely  indented  at  tip  of  fifth  vein;  anal  angle  rounded,  but  a 
little  prominent. 

Female. — Face  wide,  grayish  white;  fore  tarsi  plain;  a  little  longer 
than  their  tibiae,  yellowish  with  only  the  last  joint  black;  bristle  on 
middle  basitarsi  near  its  middle;  costa  without  enlargement;  hind 
femora  without  cilia  below. 

Described  from  many  males  and  females.  The  collection  of  J.  M. 
Aldrich  has  males  from  Woods  Hole,  Massachusetts,  taken  September 
25  (Hough),  and  from  Lafayette  Indiana,  taken  June  11-July  4. 
C.  W.  Johnson  has  males  from  Niagara  Falls,  New  York,  June  24 ; 
Mathias  Point,  Virginia,  May  22 ;  Popes  Creek,  Maryland,  May  22 ;  Fall 
River,  Massachusetts,  June  17,  and  Manomet,  Massachusetts,  July  27. 
I  have  taken  it  at  Ridgeway,  Ontario,  Jime  18-July  15. 

Type.—Ueiej  Cat.  No.  23055,  U.S.N.M.,  from  Ridgeway,  Ontario, 
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Now  187.  DOUGHOPUS  DAKOTEN8IS  Aldiicb. 

Dolithopm  dakoUtms  Aldbich,  Kanaas  Univenity  Quarterly,  vol.  2, 1893,  p.  11, 
pi.  1,  fig.  1. 

Male. — ^Length  6  mm.;  of  wing  the  same.  Face  narrow,  golden 
yeUow,  a  little  more  whitish  below.  Front  shining  green.  Antennae 
wholly  black  or  nearly  so;  third  joint  scarcely  longer  than  wide, 
somewhat  conical  in  outline,  obtusely  pointed  at  tip.  Liateral  and 
inferior  orbital  cilia  yellow,  four  or  fiye  of  the  upper  cilia  on  each 
side  black. 

Thorax  green,  with  considerable  white  pollen  on  the  front  of  the 
dorsum,  the  pollen  on  the  center  of  the  dorsum  is  more  brownish  and 
leaves  a  rather  broad  median  vitta  which  is  more  shining  and  some- 
times coppery;  pleurae  dulled  with  white  pollen.  Abdomen  green, 
with  black  incisures  and  coppery  reflections;  the  white  pollen  on  its 
sides  abundant  and  extending  upon  the  dorsum.  Hypopygium 
black;  its  lamellae  (fig.  187a)  large,  somewhat  elliptical,  twice  as  long 
as  wide,  whitish  with  rather  wide  black  apical  border,  jagged  and 
bristly  at  loweir  comer,  otherwise  fringed  with  yellowish  hairs. 

Fore  coxae  yellow,  anterior  surface  with  minute  yellow  hairs. 
Middle  and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  ciliated  with  rather  scattering  whitish  hairs  for  nearly  their 
entire  length,  the  longest  of  which  are  scarcely  as  long  as  the  width 
of  the  femora.  Posterior  tibiae  thickened,  inner  surface  with  a  broad 
glabrous  space,  extending  from  the  base  nearly  to  the  tip.  Fore 
tarsi  (fig.  1876)  twice,  or  sometimes  more  than  twice,  the  length  of 
their  tibiae;  second  joint  scarcely  two-thirds  as  long  as  first,  third 
and  fourth  of  nearly  equal  length,  each  about  two-thirds  as  long  as 
second,  and  three-fourths  as  long  as  fifth;  first  and  second,  slender, 
yellow;  third  and  fourth  compressed,  silvery  white,  widening  from 
the  base  of  third  to  tip  of  fourth;  fifth  much  compressed,  black, 
two-thirds  as  wide  as  long.  Middle  tarsi  longer  than  their  tibiae, 
infuscated  from  the  tip  of  the  first  joint,  still  with  the  bases  of  the 
second  and  third  ones  paler,  only  their  tips  black.  Hind  tarsi  black 
from  the  tip  of  the  first  joint,  but  sometimes  colored  like  the  middle 
ones.    Calypters,  their  cilia,  and  the  halteres  yellow.  • 

Wings  (fig.  187)  grayish;  costa  distinctly  enlarged  at  tip  of  first 
vein,  this  enlargement  tapering  into  the  costa,  but  not  reaching  half 
the  distance  to  the  tip  of  second  vein;  last  section  of  fourth  vein  a 
little  bent  near  its  basal  third;  hind  margin  of  wing  scarcely  indented 
at  tip  of  fifth  vein,  a  little  flattened  from  the  apex  of  the  wing  to  the 
tip  of  the  fifth  vein,  expanding  basally  from  fifth  vein,  then  narrowing 
to  tip  of  the  sixth  vein;  anal  angle  prominent. 

Female, — ^Face  wide,  white;  fore  tarsi  plain,  last  two  or  three  joints 
black,  fifth  joint  longer  than  fourth,  nearly  as  long  as  third;  hind 
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femora  without  cilia  below;  costa  without  enlargement.  Middle 
tibiae  with  three  bristles  below,  one  at  basal,  two  at  apical  third, 
their  basitarsi  with  one  large  bristle  above. 

Redescribed  from  the  type  material  and  10  males.  The  type 
specimens  were  taken  at  Brookings,  South  Dakota,  June  16,  1891 ; 
there  are  2  other  males  in  the  collection  of  J.  M.  Aldrich,  1  taken  at 
Quebec,  June  10,  1906,  by  Beaulieu,  the  other  in  Polk  County,  Wis- 
consin, in  July,  by  Baker.  I  have  taken  males  at  Rochester,  New 
York,  May  29;  Fort  Erie,  Ontario,  June  6-July  4;  and  at  Ridge- 
way,  Ontario,  June  18,  29. 

Types. — ^In  the  collection  of  J.  M.  Aldrich. 

N*.  188.  DOUCHOPUS  PALAE8TRICCS  Loew. 

Dolidiopua  palae$trieu8  Lobw,  Gent.,  vol.  6,  1862,  No.  84;  Mon.  N.  Amer.  Dipt., 
pt.  2, 1864,  p.  328.— Aldbich,  Eanfiaa  Univ.  Quart.,  vol.  2, 1893,  p.  10,  pi.  1, 
fig.  3.— Melandbr  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

Male. — ^Length  4.5-5.5  mm.;  of  wing  4.5  mm.  Face  rather  nar- 
row, golden  yeUow  or  yellowish  white.  Front  green  or  blue-green, 
sometimes  with  coppery  reflections.  Antennae  wholly  black  or 
nearly  so;  third  joint  scarcely  longer  than  wide,  somewhat  conical 
in  outline,  obtuse  at  tip.  Lateral  and  inferior  orbital  cilia  yellow, 
about  five  of  the  upper  cilia  on  each  side  black. 

Thorax  shining  green;  dorsum  with  a  little  white  pollen  along  the 
front,  sometimes  with  a  median  coppery  vitta  and  a  coppery  spot  on 
each  side;  pleurae  dulled  with  white  pollen.  Abdomen  shining  green 
with  slight  coppery  reflections.  Hypopygium  black;  its  lamellae 
large,  nearly  twice  as  long  as  wide,  somewhat  elliptical,  whitish  with 
broad  black  border  on  apical  margin,  which  is  jagged  and  bristly  on 
lower  half,  above  this  they  are  fringed  with  yeUow  hairs  and  a  few 
black  hairs  near  the  base  above. 

Fore  coxae  yellow,  with  minute  black  hairs  on  their  anterior 
surface,  middle  and  hind  coxae  black  with  yellow  tips.  Femora  and 
tibiae  yellow,  middle  and  hind  femora  each  witii  one  preapical 
bristle,  the  latter  ciliated  on  lower  inner  edge  with  rather  scattering 
yellow  hairs,  which  commence  near  the  middle  of  the  femora  and  reach 
nearly  to  their  tips,  the  longest  hairs  nearly  as  long  as  the  width  of 
the  femoi^a.  Middle  tibiae  with  three  or  four  large  bristles  below, 
one  pair  at  apical  third  and  one  bristle  at  basal  third,  sometimes  with 
another  bristle  between  these,  their  basitarsi  with  one  lai^e  bristle 
above.  Posterior  tibiae  considerable  thickened;  inner  surface 
glabrous  for  two-thirds  their  length,  the  usual  glabrous  stripe  on 
upper  surface  distinct  but  a  little  broken.  Fore  tarsi  (fig.  188a)  one 
and  three-fourths  times  as  long  as  their  tibiae;  first  two  joints 
together  about  equal  to  their  tibiae  in  length;  second  joint  a  little 
more  than  half  as  long  as  first  and  nearly  as  long  as  third  and  fourth 
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taken  together;  fourth  only  slightly  shorter  than  third,  fifth  a  little 
longer  than  third  and  fourth  together;  first  two  joints  slender,  yellow, 
still  with  slight  whitish  reflections ;  third  and  fourth  joints  compressed 
and  widening  from  base  of  third  to  tip  of  fourth  joint,  whitish  with 
distinct  silvery  reflections;  fifth  joint  black  with  silvery  reflections 
on  outer  and  yellowish  or  reddish  on  inner  surface,  much  compressed 
and  widened,  two-thirds  as  wide  as  long,  somewhat  pear-shaped  in 
outline.  Middle  tarsi  one  and  a  fourth  times  as  long  as  their  tibiae, 
,black  from  the  tip  of  the  first  joint,  still  the  second  and  even  the  third 
yellowish  with  only  their  tips  black.  Hind  tarsi  normally  wholly 
black,  but  sometimes  the  first  joint  is  yellowish  at  base,  which  c  lor 
may  even  extend  nearly  to  its  tip,  becoming  darker  and  shading  into 
black.    Calypters,  their  cilia  and  the  halteres  yellow. 

Wings  (fig.  188)  grayish;  costa  with  a  small  elongated  enlargement 
at  tip  of  fifth  joint;  last  section  of  fomrth  vein  a  little  bent  just 
beyond  its  basal  third;  hind  margin  of  wing  a  very  little  indented  at 
tip  of  fifth  vein,  a  very  little  flattened  from  the  apex  of  the  wing  to 
tip  of  fifth  vein;  anal  angle  prominent. 

Female. — ^Face  whitish,  wide;  fore  tarsi  plain,  first  joint  as  long  as 
the  two  foUowing  joints  together,  third  only  a  little  shorter  than 
second,  fourth  and  fifth  of  equal  length;  yellowish,  becoming  darker 
toward  the  tip,  but  only  the  last  joint  black;  hind  femora  and  tibiae 
normal;  wing  without  an  enlargement  of  the  costa,  otherwise  about 
as  in  the  male. 

Redescribed  from  about  50  males  and  several  females.  The  col- 
lection of  J.  M.  Aldrich  has  specimens  from  Dover,  New  Jersey, 
Jime  8;  Waubamic,  Perry  Sound,  Ontario  (Parish)  June  11;  and, 
firom  Franconia,  New  Hampshire  (Mrs.  Slosson).  I  have  them  from 
Bratton  Woods,  New  Hampshire,  June  30;  Lewiston,  New  York, 
May  30;  Olean,  New  York,  August  5;  Ottawa,  Canada,  July  2;  and 
from  the  foUowing  places  in  Ontario,  Canada:  Niagara  Falls,  Jime  10; 
Ridgeway,  June  6-July  15;  Toronto,  July  4;  Kearney,  July  2-8; 
Danbury,  June  16. 

Type. — In  Museimi  of  Comparative  Zoology,  Cambridge,  Mass., 
from  New  Hampshire. 

No.  189.  DOUCHOPUS  BATILUPBR  Lo«w. 

Dolidu>pu8  hatUltfer  Lokw,  Nene  Beitr.,  vol.  8,  1861,  p.  19;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  46.— Mblandbb  and  Brubs,  Biol.  Bull.,  vol.  1,  1900, 
p.  148.— Johnson,  Insects  of  New  Jersey,  1909,  p.  767. 

Male. — ^Length,  6  mm. ;  of  wing,  5-5.5  mm.  Face  narrow,  golden 
yellow,  a  little  more  whitish  below.  Front  green,  only  slightly  dulled 
with  white  pollen.  Antennae  wholly  black,  or  very  nearly  so;  third 
joint  scarcely  longer  than  wide,  somewhat  conical  in  outline.     Lateral 
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and  inferior  orbital  cilia  yellow,  about  eight  of  the  upper  cilia  on  each 
side  black. 

Thorax  bright  shining  green;  still  it  has  considerable  white  pollen 
on  the  dorsum,  especially  along  the  front,  and  it  leaves  three  shining 
vittae,  which  are  more  or  less  coppery;  sometimes  the  posterior  por- 
tion of  the  dorsum  and  the  scutellum  is  more  blue  or  violet.  Abdomen 
green  with  coppery  reflections;  the  white  pollen  on  its  sides  abundant. 
Hypopygium  black;  its  lamellae  rather  large,  whitish  with  wide 
black  border  on  their  apical  margin,  which  is  jagged  and  bristly  on- 
lower  half,  fringed  above  this  with  yeUowish  hairs;  they  are  some- 
what triangular  in  outline,  but  broadly  rounded  on  upper  comer. 

Fore  coxae  yellow,  anterior  surface  covered  with  little  black  hairs; 
middle  and  hind  coxae  black  with  yellow  tips;  femora  and  tibiae 
yellow;  middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter,  ciliated  on  the  central  half  of  lower  inner  edge  with  dense 
yellow  hairs,  which  are  not  as  long  as  the  width  of  the  femora.  Middle 
tibiae  with  four  bristles  below,  one  at  basal  and  two  at  apical  third 
and  one  between  these,  their  basitarsi  with  a  large  bristle  above  near 
apical  third.  Posterior  tibiae  thickened,  especiaUy  in  the  middle; 
inner  surface  glabrous  for  more  than  half  their  length  and  a  little 
excavated  on  this  portion,  fringed  below  with  an  irregular  row  of 
bristles.  Fore  tarsi  (fig.  189)  about  one  and  a  half  times  as  long  as 
their  tibiae;  first  three  joints  normal,  yellow,  fourth  white,  fifth 
black;  first  joint  nearly  as  long  as  the  two  following  taken  together, 
third  one-third  as  long  as  second  and  a  little  longer  than  fourth,  a 
very  little  widened  at  tip;  fourth  and  fifth  joints  compressed,  fourth 
widening  at  tip,  apical  edge  brownish,  fifth  a  little  longer  than  the 
third  and  fourth  together,  somewhat  pear-shaped  in  outline,  two- 
thirds  as  wide  as  long,  with  a  minute  fringe  of  white  hairs  on  apical 
edge;  fourth  and  fifth  joints  fringed  above  with  black  hairs,  fifth 
with  a  silky  luster  on  the  sides,  which  varies  from  black  to  silvery  ac- 
cording to  the  angle  from  which  it  is  viewed.  Middle  tarsi  only  a  little 
longer  than  their  tibae,  black  from  the  tip  of  the  first  joint.  Usuallj- 
the  hind  tarsi  are  black  from  the  extreme  tip  of  the  first  joint,  but 
sometimes  the  whole  of  first  and  bases  of  following  joints  are  yellow. 
Calypters,  their  cilia  and  the  halteres  yellow. 

Wings  a  little  grayish;  costa  with  an  elongated  enlargement  at  tip 
of  first  vein;  last  section  of  fourth  vein  bent  a  little  beyond  its  basal 
third;  hind  margin  of  wing  slightly  indented  at  tip  of  fifth  vein: 
anal  angle  quite  prominent,  still  cut  off  from  a  point  a  little  beyond 
the  tip  of  sixth  vein,  scarcely  rounded,  but  somewhat  flattened  in 
outline. 

Female, — ^Face  wide,  yellowish  white;  fore  tarsi  plain,  aUttie  longer 
than  their  tibiae,  infuscated  from  the  tip  of  the  first  joint,  still  the 
joints  following  yellowish  at  base,  fifth  joint  as  long  as  third,  fourth 
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shorter;  costa  without  an  enlargement;  hind  margin  of  wing  rather 
evenly  romided;  the  anal  angle  being  rounded,  still  rather  prominent. 

Redescribed  from  3  males  and  several  females.  The  males  are  from 
the  following  places:  Big  Stone  City,  South  Dakota,  taken  by  J.  M. 
Aldrich;  Franconia;  New  Hampshire,  taken  by  Mrs.  Slosson;  I  took 
1  at  Portage,  New  York,  July  1,  1917. 

Type  localities. — ^lUinois,  and  West  Point,  New  York.  Melander 
and  Brues  report  it  from  Massachusetts;  Johnson  from  New  Jersey. 

Types, — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

If  we  compare  the  six  forms,  palaestricusj  ha/tiUiferf  ddkotensis, 
ionsus,  eudachflus  and  versutus,  which  have  just  been  described,  we 
find  them  divided  into  two  groups,  one  having  the  fore  tarsi  gradually 
compressed  and  widened  from  the  base  of  the  third  joint  to  the  tip 
of  the  fourth,  these  two  joints  being  white;  the  fifth  joint  is  much 
compressed  and  wider,  black;  this  group  contains  hatiUifer  Loew, 
pdlaestricus  Loew,  and  ddkotensis  Aldrich;  in  the  first  two  of  these 
the  fourth  joint  of  fore  tarsi  is  less  than  half  as  long  as  the  fifth, 
while  in  d/iJcotensis  the  fourth  is  three-fourths  as  long  as  fifth;  in  all 
three  of  these  species  the  fifth  joint  is  very  lai^e  and  about  the  same 
size  and  shape;  these  three  also  have  the  cilia  of  the  hind  femora  as 
long  or  scarcely  as  long  as  the  width  of  the  femora;  pdlaestricus  is 
separated  from  hatiUifer  by  the  color  of  the  posterior  tarsi,  which  are 
black  nearly  or  quite  to  their  base  in  pdlaestricus;  still  sometimes  the 
fimt  joint  is  largely  yellowish,  but  the  yellow  shading  into  the  black 
is  not  sharply  de&ied,  while  in  batiUifer  the  first  joint  is  yellow  with 
the  tip  sharply  black,  or  rarely  almost  wholly  yellow;  in  haiiUifer  the 
ciUa  of  hind  femora  are  dense  and  occupy  the  center  of  the  femora, 
while  in  pdlaestricus  they  are  more  scattering  and  extend  nearly  to 
their  tips;  the  glabrous  surface  on  inner  side  of  hind  tibiae  in  this 
form  extends  about  two-thirds  of  their  length,  while  in  hatiUifer  it 
reaches  only  about  half  their  length;  the  third  and  fourth  joints  of 
fore  tarsi  are  not  so  wide  in  hatiUifer  as  in  pdUiestriciis.  llie  other 
three  forms  have  the  third  joint  normal,  the  fourth  joint  much 
<:sompressed  and  wide,  and  it  is  white,  the  fifth  joint  still  more  ex- 
panded and  black;  ionsus  has  the  lower  surface  of  the  hind  femora 
without  cilia,  while  in  the  other  two  it  has  long  yellow  cilia;  this 
form  also  has  the  fourth  and  fifth  joints  of  fore  tarsi  of  nearly  equal 
length;  eudactylus  and  versutus  are  separated,  first,  by  the  cilia  of 
the  hind  femora,  which  are  longer  than  the  width  of  the  femora  in 
versutus  and  scarcely  as  long  as  the  width  of  the  femora  in  eudactylus; 
second  by  eudactylus  having  the  third  and  fourth  joints  of  fore  tarsi  of 
nearly  equal  length  and  the  fifth  joint  distinctly  shorter,  while  in 
versutus  the  third  and  fifth  are  neariy  equal  in  length  and  the  fourth 
is  disflSnctly  shorter  than  either  of  these. 
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No.  190.  DOUCHOPUS  TENEB  Loew. 

BoUdiopus  tenet  Loew,  Neue  Beitr.^  vol.  8,  1861,  p.  17;  Mon.  N.  Amer.  Dipt., 
pt.  2,  1864,  p.  49.-— Mbiandeb  and  Bbubs,  Biol.  Bull.,  vol.  1,  p.  148. 

Male. — ^Length  4-5  mm.;  of  wing  3.5-5  mm.  Face  rather  narrow, 
pale  yellow.  Front  shining  green,  but  in  certain  lights  appearing  to 
be  covered  with  gray  pollen  which  nearly  conceals  the  ground  color. 
Antennae  yellow,  third  joint  a  little  longer  than  wide,  pointed  at  tip, 
usually  a  little  blackened  there.  Lateral  and  inferior  orbital  cilia 
pale  yellow,  only  three  or  four  of  the  upper  cilia  on  each  side  black. 

Thorax  light  green;  dorsum  dulled  with  gray  pollen;  in  my  speci- 
mens there  are  two  narrow  coppery  lines  in  the  center  with  a  narrow- 
green  line  between  them ;  pleurae  dulled  with  white  pollen.  Abdomen 
green  with  coppery  reflections;  the  lower  edges  of  the  dorsum  with 
white  pollen  and  long  yellow  hairs,  which  are  longest  on  the  second 
segment.  Hypopygium  black;  its  lamellae  of  moderate  size,  some- 
what round  in  outline,  white  with  very  narrow  black  border  on 
apical  and  upper  margins,  jagged  and  bristly  at  apex,  fringed  above 
with  black  hairs. 

Ck>xae  yellow;  anterior  surface  of  fore  coxae  with  silvery  polloi 
and  minute  white  hairs;  middle  pair  with  a  small  brown  spot  on 
outer  surface,  femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  ciliated  on  lower  inner 
edge  with  from  six  to  ten  delicate  yellow  hairs,  the  longest  of  which 
is  longer  than  the  width  of  the  femora,  and  near  its  middle.  Middle 
tibiae  with  one  small  bristle  below,  their  basitarsi  without  a  bristle 
above.  Posterior  tibiae  only  slightly  thickened ;  the  usual  glabrous 
stripe  on  upper  surface  extending  from  the  base  to  apical  third. 
Fore  tarsi  (fig.  190a)  nearly  twice  as  long  as  their  tibiae,  second 
joint  three-fourths  to  four-fifths  as  long  as  first,  third  three-fourths 
to  f uUy  as  long  as  second,  fourth  and  fifth  of  nearly  equal  lengthy 
each  about  one-third  or  less  than  one-third  as  long  as  third;  first 
four  joints  very  slender,  yeUow,  fourth  a  very  little  widened  at  tip; 
fifth  black,  compressed,  oval,  but  straight  below,  not  as  wide  as 
long.  Middle  tarsi  nearly  one  and  a  half  times  as  long  as  their  tibiae, 
infuscated  from  the  tip  of  the  first  joint.  Calypters,  their  cilia,  and 
the  halteres  yellow. 

Wings  (fig.  190)  grayish;  veins  yellowish;  costa  with  a  small 
elongated  enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein 
moderately  bent  before  its  middle;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein,  rather  evenly  rounded,  the  anal  angle 
being  rounded  off,  nearly  obsolete. 

Redescribed  from  4  males  which  I  took  on  Grand  Island,  Erie 
County,  New  York,  August  17,  1913,  and  August  18,  1917. 

Type  localiiy, — ducago,  Illinois;  Melander  and  Brues  report  it 
from  Wisconsin. 
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Ti/pe. — ^In  museum  of  C!omparative  Zoology,  Cambridge,  Massachu- 
setts. 

No.  191.  DOUCHOPUS  8ICABIUS,  mw  i 


Male. — Length  5  mm. ;  of  wing  the  same.  Face  long  and  rather 
wide,  only  a  little  narrowed  below,  silvery  white,  slightly  tinged  with 
yeDow  above.  Front  blue-green,  with  a  little  brownish  pollen. 
Antennae  (fig.  191a)  Uack,  first  joint  broadly  yeUow  below,  being 
more  than  half  yellow;  third  joint  a  little  more  than  twice  as  long  as 
wide,  pointed  at  tip;  arista  inserted  near  the  middle  of  the  upper 
edge.  Lateral  and  inferior  orbital  cilia  whitish,  about  seven  of  the 
upper  eilia  on  each  side  black. 

Thorax  green  with  blue  and  bronze  reflections;  somewhat  duUed 
with  gray  pollen;  pleurae  a  little  dulled  with  white  pollen.  Abdomen 
green  with  coppery  reflections;  the  white  pollen  on  its  sides  abundant 
and  extending  upon  the  dorsum.  Hypopygium  black;  its  lamellae 
of  moderate  size,  somewhat  triangular  in  outline,  whitish  with  a 
black  apical  border,  jagged  and  bristly  at  apex. 

Fore  coxae  wholly  yeUow;  they  appear  nearly  bare  on  the  anterior 
surface  but  have  some  very  minute  white  hairs.  Middle  and  hind 
coxae  black  with  yellow  tips,  the  posterior  pair  being  half  yellow. 
Femora  and  tibiae  yellow.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  latter  nearly  bare  below.  Posterior  tibiae  only 
a  little  thickened;  the  glabrous  stripe  on  upper  surface  distinct  and 
extending  inside  of  the  inner  row  of  large  bristles,  still  a  little  broken 
by  a  few  hairs.  First  two  joints  of  fore  tarsi  wholly  pale  yellow  and, 
taken  together,  about  as  long  as  their  tibiae;  the  second  about  two- 
thirds  as  long  as  the  first  and  a  very  little  compressed,  its  sides  being 
nearly  glabrous  (last  three  joints  missing  in  the  type).  Middle  tarsi 
about  one  and  a  half  times  as  long  as  their  tibiae,  inf uscated  from  the 
tip  of  the  first  joint,  which  is  without  a  bristle  above,  but  with 
several  very  smiJl  ones  below  and  a  larger  one  on  posterior  surface, 
the  two  first  joints,  taken  together,  about  equal  to  the  tibiae  in  length. 
Hind  basitarsi  yellow,  becoming  brown  or  almost  black  toward  its 
tip,  remaining  joints  black.  Calypters  and  halteres  black,  the  former 
with  black  cilia,  and  a  few  pale  hairs  mixed  with  them,  and  in  certain 
lights  have  a  yellowish  cast. 

Wings  (fig.  191)  long  and  a  little  narrowed;  toward  their  base  a 
little  grayish;  veins  toward  the  root  of  the  wiag  yellow;  costa  with- 
out enlai^ement  at  tip  of  first  vein;  last  section  of  fourth  vein  a 
little  bent  near  its  basal  third,  beyond  this  bend  nearly  straight; 
third  vein  bent  backward  so  as  to  be  about  half  as  far  from  fourth  at 
tip  as  at  the  bend;  hind  margin  of  wing  nearly  straight,  notched  at 
tip  of  fifth  vein,  and  widening  a  little  just  basally  from  this  notch; 
there  is  a  very  small  lobe  at  tip  of  sixth  vein,  partly  caused  by  the 
wing  receding  from  this  point  to  the  anal  angle,  which  is  rather 
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prominent,  although  narrow.  One  middle  tibia  has  one,  the  other 
two  bristles  below. 

Described  from  1  male  taken  at  Waubamic,  Ontario,  Jime  14,  by 
H.  S.  Parish. 

Type, — In  the  collection  of  A.  L.  Melander. 

This  species  resemble  porphyrops  in  the  torm  of  its  antennae,  from 
which  it  is  separated  by  the  form  of  the  wings,  as  well  as  the  color  of 
the  hind  legs  and  feet.  Although  the  fore  tarsi  are  broken  off,  leaving 
only  the  first  two  joints,  it  seems  almost  cettain  that  they  were 
enlarged  at  tip,  as  the  second  joint  is  already  very  slightly  com- 
pressed; still  the  species  is  well  marked  by  the  long,  narrow  wings 
with  the  slight  lobe  at  tip  of  fifth  vein;  the  long  third  antennal  joint 
(which  by  its  shape  suggested  the  name),  and  the  yellow  hind  basi- 
tarsi;  the  latter,  however,  may  sometimes  be  black  almost  to  their 
base,  as  it  often  is  in  species  where  the  black  shades  into  the  yellow  of 
their  base  and  is  not  sharply  separated. 

No.  192.  DOUGHOPUS  SCOPABIUS  Loew. 

Doht]wypu8  wopanuB  Loew,  Mon.  N.  Amer.  Dipt.,  pt.  2, 1864,  p.  70.~ Whbblbr, 
Psyche,  voL  5,  1890,  p.  339.--Aldbich,  Kansas  Univ.  Quart.,  vol.  2,  1893, 
p.  18,  pi.  1,  fig.  9.— Melandbb  and  Brues,  Biol.  Bull.,  vol.  1, 1900,  p.  148. — 
Johnson,  Insects  of  New  Jersey,  1909,  p.  756. 

Male. — ^Length  6-6  mm.;  of  wing  6-5.3  mm.  Face  rather  wide, 
silvery  white,  front  shining  green  with  reddish  purple  or  blue  reflec- 
tions. Antennae  black;  first  joint  yellow  below,  sometimes  only 
the  upper  edge  black;  third  joint  about  as  long  as  wide,  rather 
rounded  at  tip.  Lateral  and  inferior  orbital  cilia  pale  yellow,  about 
eight  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  well-defined  median  and  poorly  defined  lateral 
vittae  of  a  reddish  purple  color  on  the  dorsum,  which  is  dulled  with 
gray  pollen,  almost  invisible  except  along  the  front,  pleurae  with 
grayish  pollen.  Abdomen  green  with  coppery  reflections;  the  white 
pollen  on  its  sides  abundant.  Hypopygium  black,  more  or  less 
yellow  at  tip  and  on  the  sides,  its  lamellae  rather  large,  smooth,  and 
unusually  thick;  on  their  inner  surface  near  the  middle  is  a  small 
space  covered  with  little  black  hairs  which  reach  the  upper  edge 
(these  are  mentioned  by  Wheeler  as  a  fringe  of  "delicate  black 
hairs '0 ;  these  are  difficult  to  see  unless  the  lamellae  are  extended. 

Pore  coxae  yellow  with  a  large  black  spot  at  base  on  outer  surface. 
These  spots  sometimes  extend  as  a  line  more  than  half  their  length, 
their  anterior  surface  covered  with  stiff  black  hairs.  Middle  and 
hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
nearly  bare  below,  all  tibiae  with  numerous  strong  bristles;  middle 
pair  with  five  bristles  below,  their  basitarsi  with  one  large  bristle 
above  and  another  on  the  front  side  near  it.     Posterior  tibiae  only  a 
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little  thickened;  the  usual  glabrous  stripe  on  upper  surface  broad 
and  reaching  the  tip.  Fore  tarsi  (fig.  192a)  about  one  and  a  third 
times  as  long  as  their  tibiae,  black  from  the  extreme  tip  of  the  third 
joint;  first  joint  about  equal  to  the  three  following  joints  taken 
together,  second  half  as  long  as  first,  third  two-thirds  as  long  as  second 
and  but  little  longer  than  fourth,  a  very  little  widened  at  tip,  fourth 
and  fifth  a  very  little  flattened,  fringed  on  each  side  so  as  to  form 
when  taken  together  a  somewhat  elliptical  tip  to  the  tarsi;  they  are 
wholly  black  and  the  fourth  joint  is  slightly  the  longest.  Middle 
tarsi  one  and  a  third  times  as  long  as  their  tibiae,  black  from  the  tip 
of  the  first  joint.  Hind  tarsi  black  from  the  extreme  tip  of  the  first 
joint.    Calypters  and  halteres  yeUow,  the  former  with  black  cilia. 

Wings  (fig.  192)  grayish,  usually  tinged  with  brown  in  front  of 
third  vein  and  narrowly  along  the  posterior  veins;  costa  without 
enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein  a  little 
bent  before  its  middle;  hind  margin  of  wing  indented  at  tip  of  fifth 
vein;  anal  angle  prominent. 

Female,— FeLce  wide,  less  silvery  than  in  the  male;  fore  tarsi  plain, 
about  one  and  a  fourth  times  as  long  as  their  tibiae,  black  or  infus- 
i^ated  from  the  tip  of  the  first  joint;  hind  margin  of  wing  distinctly 
but  not  very  much  indented  at  tip  of  fifth  vein.  The  orbital  cilia  of 
both  male  and  female  have  one  or  two  black  bristles  next  to  the 
proboscis. 

Redescribed  from  28  males  and  several  females,  taken  as  follows: 
Pranconia,  New  Hampshire;  Bretton  Woods,  New  Hampshire, 
June  30;  Dover,  New  Jersey;  Erie  County,  New  York,  June  2-July 
18;  Bond  Lake,  Ontario,  July  16;  Port  Credit,  Ontario,  July  15; 
Kearney,  Ontario,  July  2-7. 

Tj/pe  localities. — ^Maine  and  Massachusetts.  Aldrich  reports  it 
from  Pennsylvania  and  Montreal,  Quebec;  Melander  and  Brues  from 
niionois  and  Wisconsin;  Johnson  from  Dover,  New  Jersey,  June  23. 

Type. — In  Museum  of  Comparative  Zoology,  Cambridge,  Massachu- 
setts. 

Now  Its.  IXHJGHGFUS  QUADRn.AMIEfJ.ATP8  Loew. 

Dolxchopus  quadrUamellatus  Loew,  Cent.,  vol.  6,  1862,  No.  83;  Mon.  N.  Amer. 
Dipt.,  pt.  2, 1864,  p.  331.—JOHNSON,  Insects  of  New  Jersey,  1909,  p.  766. 

^  Male. — ^Length,  6  mm.;  of  wing,  5.7  mm.  Face  wide,  scarcely 
narrowed  below,  silvery  white,  very  slightly  tinged  with  yellow  above. 
Front  shining  green  or  blue-green.  Antennae  black;  first  joint  black 
above,  yellow  below,  sometimes  mostly  black  and  at  others  almost 
wholly  yellow;  third  joint  scarcely  longer  than  wide,  rounded  at  tip. 
Lateral  and  inferior  orbital  cilia  yellowish  with  a  large  black  bristle 
at  their  lower  end  next  to  the  proboscis,  about  seven  of  the  upper 
cilia  on  each  side  black. 
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Dorsum  of  thorax  shining  green  with  alight  bronze  reflections; 
pleurae  dulled  with  white  pollen.  Abdomen  green;  the  white  pollen 
on  its  sides  abundant.  Hypopygium  (fig.  193)  black;  its  lamellae 
large  and  thick,  smooth,  deeply  cleft  so  as  to  appear  like  four  large 
smooth  lameUae,  each  part  oval;  still  slightly  but  obtusely  pointed 
at  tip,  the  upper  or  inner  division  is  slightly  darkened  and  bears  two 
or  three  black  bristles  and  a  few  pale  hairs  at  tip. 

Fore  coxae  yellow  with  a  black  spot  at  base  on  outer  side,  their 
front  surface  covered  with  little  black  hairs,  except  at  upper  outer 
comer  where  there  are  only  delicate  yellow  hairs.  Middle  and  hind 
coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  nearly 
glabrous  below,  but  with  a  few  minute  pale  hairs  on  lower  inner 
edge.  Middle  basitarsi  with  one  large  bristle  above  near  their  middle 
and  another  nearly  as  large  on  anterior  surface  near  the  one  on  top; 
middle  tibiae  with  four  or  five  bristles  below.  Posterior  tibiae  slightly 
thickened;  the  usual  glabrous  stripe  on  upper  surface  broad  but  not 
conspicuous;  inner  surface  with  a  small  elongated  glabrous  spot  near 
the  middle.  Fore  tarsi  one  and  one-third  times  as  long  aa  tiieir 
tibiae;  first  three  joints  slender,  yellow,  still  the  third  is  a  little 
widened  and  whitish;  first  joint  about  as  long  as  the  three  following 
taken  together,  second  scarcely  half  as  long  as  first,  last  three  joints 
of  nearly  equal  length,  each  a  little  more  than  half  as  long  as  the  sec- 
ond; fourth  and  fifth  black,  slightly  flattened  and  fringed  on  both 
sides  with  black  hairs  so  as  to  form  an  elliptical  tip  to  the  tarsi  (as  in 
scoparius).  Middle  tarsi  a  little  longer  than  their  tibiae,  blackened 
from  the  tip  of  the  first  joint.  Hind  tarsi  black  from  the  tip  of  the 
first  joint.    Calypters  and  halteres  yellow,  the  former  with  black  oilia. 

Wings  grayish  or  yellowish  gray;  veins  yellowish,  becoming  brown 
on  apical  portion  of  the  wing;  costa  yellow  on  inner  edge,  not  at  all 
enlarged  at  tip  of  first  vein;  last  section  of  fourth  vein  bent  before  its 
middle ;  hind  margin  of  wing  rather  deeply  notched  at  tip  of  fifth  vein ; 
anal  angle  prominent. 

Female. — ^Face  wide,  white;  front  and  orbital  cilia  as  in  the  male; 
middle  basitarsi  with  one  large  bristle  above,  but  tiiej  seem  to  be 
without  the  bristle  on  the  front  smiace  that  is  found  in  the  male;  fore 
tarsi  plain,  with  the  last  two  or  three  joints  black,  fourth  and  fifth  of^ 
about  equal  length;  wings  as  in  the  male,  except  that  the  notch  in 
hind  margin  at  tip  of  fifth  vein  is  smaller. 

Redescribed  from  the  single  pair  of  type  specimens;  also  1  male 
from  Massachusetts;  1  male  taken  at  Ramsey,  New  Jersey,  June  16; 
1  male  taken  at  Boston,  Erie  County,  New  York,  July  10,  1910;  and 
several  males  and  females  taken  on  Staten  Island,  New  York,  Julj 
17,  by  W.  T.  Davis.  [I  took  two  males  at  Blue  Ridge  Summit,  Penn- 
sylvania, August  8,  1920.— J.  M.  A.] 
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Type  locality, — ^Palisades,  New  Jersey,  June. 

This  is  very  much  like  scoparius  Loew,  but  differs  greatly  in  the 
form  of  the  lamellae  of  the  hypopygium,  still  even  these  are  alike  in 
l)eing  very  thick,  smooth,  and  rather  dark  yellow,  but  there  appear 
to  be  four  lamellae  in  quadrilameUatus  while  there  are  only  two  in 
scopariua.  The  females  look  very  much  alike,  but  the  fore  tarsi  are 
quit«  distinctly  infuscated  or  black  from  the  tip  of  the  first  joint,  and 
title  fore  coxae  have  a  large  black  spot  at  base  in  scoparius;  while  in 
^pjuidrilameOatus  the  fore  coxae  are  wholly  yellow  or  nearly  so  and 
the  fore  tarsi  are  black  at  tip,  not  distinctly  infuscated  from  tip  of 
first  joint,  but  usually  distinctly  yellow  to  base  or  even  the  tip  of 
third  joint. 

Types. — In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

No.  194.  DQUC»OPUS  LACINIATUS  GoqnUett. 

DolMopiu  laeiniatus  GoQunjiBiT,  Canadian  Entomologist,  vol.  42,  p.  42. 

Male. — ^Length  5  mm. ;  of  wing  4.75  mm.  Face  rather  narrow,  not 
as  wide  in  the  center  as  the  width  of  the  third  antennal  joint,  silvery 
white,  tinged  a  little  with  yellow  on  upper  portion.  Front  violet  or 
green,  with  a  little  white  pollen  aloi^  the  orbits.  Antennae  black, 
first  joint  yellow  below  for  more  than  half  their  width;  third  joint 
about  as  wide  as  long,  pointed  at  tip.  Inferior  orbital  cilia  yellow, 
the  black  cilia  descending  about  one-third  of  the  eye  height. 

Thorax  green  with  violet  or  bronze  reflections;  dorsum  a  little 
dulled  with  brown  pollen,  this  pollen  is  sometimes  gray,  always  so 
along  the  front;  pleurae  dulled  with  white  pollen.  Abdomen  green 
with  slight  bronze  reflections;  the  white  pollen  on  its  sides  not  very 
abundant.  Hypopygiimi  black;  its  lamellae  of  moderate  size,  some- 
what roimd  in  outline,  still  with  nearly  a  right  angle  at  lower  apical 
comer,  whitish  with  moderately  wide  black  border  on  apical  margin, 
which  is  jagged  and  bristly  on  its  lower  half,  fringed  above  with  little 
hairs  which  are  partly  black  and  partly  pale. 

Fore  coxae  yellow  with  more  or  less  brown  at  base  even  in  front 
and  with  a  ratJier  large  blackish  spot  at  base  on  outer  surface,  in  one 
specimen  the  outer  surface  is  half  blackish.  Middle  and  hind  coxae 
black  with  yellow  tips.  Femora  and  tibiae  yellow.  Middle  and 
hind  femora  each  with  one  preapical  bristle,  the  latter  ciliated  with 
long  yellow  hairs  for  half  their  length  on  lower  inner  edge,  the  long- 
est of  these  hairs  considerably  longer  than  the  width  of  the  femora. 
Middle  tibiae  with  three  bristles  below,  two  near  apical,  and  one  near 
basal  third,  their  basitarsi  with  one  large  bristle  above.  Posterior 
tibiae  a  little  stouter  than  the  others;  the  usual  glabrous  stripe  on 
upper  surface  wide  and  extending  their  whole  length,  but  somewhat 
broken  at  apical  third  by  two  bristles  and  a  few  hairs;  inner  surface 
with  another  glabrous  stripe  which  is  separated  from  the  upper  one 
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by  a  single  row  of  hairs  and  extending  two-thirds  their  length;  the 
bristles  on  their  lower  surface  nearly  as  large  as  those  above.  Fore 
tarsi  (fig.  194)  about  one  and  three-fourths  times  as  long  as  their 
tibiae,  the  first  two  joints  taken  together  fully  as  long  as  the  tibia; 
second  joint  about  three-fifths  as  long  as  first,  third  three-fourths  as 
long  as  second,  fourth  half  as  long  as  third,  and  fifth  longer  than 
fourth;  fourth  joint  a  little  compressed,  white,  widest  at  tip;  three 
first  joints  normal,  yellow;  fifth  black,  much  compressed,  somewhat 
oval,  still  a  little  truncate  at  tip,  about  three-fourths  as  wide  as  long; 
fourth  and  fifth  joints  fringed  above  with  minute  black  hairs.  Middle 
tarsi  one  and  a  third  times  as  long  as  their  tibiae,  yellow,  becoming 
darker  from  the  tip  of  the  first  joint,  nearly  black  at  tip.  Hind  tarsi 
nearly  as  long  as  the  middle  ones  and  of  the  same  color.  Calypters 
and  halteres  yellow,  the  former  with  black  ciUa,  still  there  are  a  few 
small  yellow  hairs  among  them  and  some  longer  ones  below  the  black 
cilia. 

Wings  grayish;  veins  yellowish;  costa  with  a  small  elongated  en- 
largement at  tip  of  first  vein;  last  section  of  fourth  vein  bent  near 
basal  third;  third  and  fourth  veins  nearly  parallel  and  widely  sepa- 
rated; hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein; 
anal  angle  rather  prominent  but  roimded;  root  of  wing  yellow. 

Redescribed  from  the  single  male  type  in  the  United  States  Na- 
tional Museum,  taken  at  Roxborough,  Pennsylvania,  Jime  7,  1908; 
1  male  taken  at  Dead  Rim,  Virginia,  Jime  23,  and  1  male  taken  at 
Niagara  Falls,  Ontario,  August  4. 

7Vp«.— Male,  Cat.  No.  12767,  U.S.N.M. 

No.  196.  DOUCHOFUS  OCODBNTAUS  Aldrich. 

Dolichopus  ocddentcdis  Aldrich,  Kanfias  Univ.  Quart.,  vol.  2,  1893,  p.  19,  pi.  1, 
fig.  18.— Mblander  and  Brubs,  Biol.  Bull.,  vol.  1, 1900,  p.  148. 

Male. — ^Length  4.5-5.5  mm. ;  of  wing  4.2-5  mm.  Face  pale  yellow 
to  ocher  yellow,  rather  wide,  narrowed  below.  Front  shining  green 
with  a  little  yellowish  pollen  along  the  orbits.  First  antennal  joint 
yellow,  sometimes  narrowly  black  above,  second  joint  black,  some- 
times a  very  little  yellowish  below;  third  black,  about  as  long  as 
wide,  rather  roimded  at  tip.  Lateral  and  inferior  orbital  cilia  yellow, 
about  seven  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  coppery  reflections,  which  often  form  a  narrow 
line  on  each  side  of  the  acrostichal  bristles,  sometimes  there  are  also 
blue  reflections  on  the  dorsum,  which  is  dulled  with  gray  pollen 
along  the  front  and  yellowish  on  the  disk;  pleurae  dulled  with  whitish 
pollen.  Abdomen  green  with  coppery  reflections;  the  white  pollen 
on  its  sides  not  conspicuous;  the  bristles  on  the  hind  margins  of  the 
segments  long,  especially  those  on  fifth  segment.  Hypopygium 
black  with  metallic  reflections  on  basal  portion;  its  lamellae  large. 
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somewhat  elliptical,  nearly  twice  as  long  as  wide,  whitish  with  a 
black  border,  which  is  wide  on  apical  and  narrow  on  upper  margin, 
jagged  and  bristly  at  lower  apical  corner,  otherwise  fringed  with 
delicate  black  hairs. 

Fore  coxae  yellow  with  conspicuous  black  hairs  on  their  anterior 
surface  and  a  blackish  spot  at  base  on  outer  side.  Middle  and  hind 
coxae  black  wfth  narrow  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
without  cilia  below,  the  black  hairs  on  their  sides  reaching  the  lower 
edge,  leaving  only  a  narrow  glabrous  line  below.  Middle  tibiae 
with  three  bristles  below,  two  near  apical  and  one  near  basal  third, 
their  basitarsi  without  a  bristle  above.  Posterior  tibiae  a  little 
thickened;  the  usual  glabrous  stripe  on  upper  surface  distinct,  but 
somewhat  broken;  their  inner  surface  sometimes  with  a  brownish 
streak  just  inside  of  the  inner  row  of  large  bristles  near  the  middle. 
Fore  tarsi  (fig.  195a)  about  one  and  one-third  times  as  long  as  their 
tibiae;  first  three  joints  slender,  yellow,  second  about  haU  as  long  as 
first,  third  half  as  long  as  second;  fourth  joint  nearly  as  long  as 
third,  a  little  widened,  as  wide  as  long,  yellowish  with  a  black  tip, 
sometimes  mostly  blackish;  fifth  joint  black,  much  compressed, 
about  as  loBg  as  second  and  third  taken  together,  fully  two-thirds  as 
wide  as  long,  somewhat  oval  but  straight  below,  fringed  on  upper 
edge  with  black  hairs.  Middle  and  hind  tarsi  one  and  a  third  times 
as  long  as  their  tibiae,  blade  from  the  tip  of  the  first  joint.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  196)  grayish,  usually  tinged  with  yellowish  or  brownish 
in  front  of  third  vein;  costa  with  an  enlargement,  commencing  be- 
fore the  tip  of  first  vein  and  gradually  tapering;  last  section  of  fourth 
vein  bent  just  before  its  middle;  third  vein  bent  backward  a  little 
at  its  tip;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth  vein; 
wing  of  rather  equal  width,  the  anal  angle  being  prominent. 

Female. — ^Face  wide;  third  antennal  joint  shorter  than  wide; 
coxae  and  l^s  as  in  the  male ;  fore  tarsi  plain,  a  little  longer  than  their 
tibiae;  fifth  joint  slightly  longer  than  fourth;  wing  as  in  the  male, 
except  that  the  costa  is  not  enlarged  and  the  hind  margin  is  more 
rounded,  making  the  wing  mder. 

Redescribed  from  numerous  specimens.  J.  M.  Aldrich  has  taken 
it  at  Friday  Harbor,  Washington,  May  28-July  14;  Dewatto,  Wash- 
ington, June  7;  Puyallup,  Washington,  June  17;  and  Moimt  Consti- 
tution, Qrcas  Island,  Washington,  July  7.  A.  L.  Melander  has  taken 
it  at  several  places  in  Washington,  May  23-August  7;  Hood  River, 
Or^on,  Jime  30;  Salem,  Or^on,  July  4;  Clayton  and  Abbotsford, 
British  Columbia,  August  9.  H.  S.  Barber  took  it  at  Eureka,  Cali- 
fornia, Jime  3,  and  Fieldbrook,  California,  May  31. 

Tyfe  locality. — State  of  Washington. 
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Type. — In  the  collection  of  the  University  of  Kansas.  Melander 
and  Brues  report  it  from  Idaho  and  Vancouver  Island. 

No.  196.  DOUCHQPUS  TALUS,  new  spMies. 

IfoZ^.- Length  4-6  mm.;  of  wing  4.5-6  mm.  Face  rather  wide, 
yellowish  gray,  nearly  white  below.  Front  shining  green  with 
bronze  reflections.  Antennae  black,  first  joint  yellow  except  the 
upper  edge;  third  joint  somewhat  orbicular  in  outline,  but  the  tq> 
slightly  pointed.  Lateral  and  inferior  orbital  cilia  yellowish,  about 
five  of  the  upper  cilia  on  each  aide  black. 

Thorax  green;  the  dorsum  in  one  male  has  blue,  in  the  other  cop- 
pery reflections,  it  is  dulled  with  rather  thin  yellowish  gray  pollen, 
pleurae  with  gray  pollen.  Abdomen  green  with  coppery  reflections; 
the  white  pollen  on  its  sides  abundant.  Hypopygium  black;  its 
lamellae  large,  somewhat  elliptical  in  outline,  but  narrowing  into 
the  stem,  twice  as  long  as  wide,  whitish  with  a  broad  black  border 
on  apical  and  upper  margins,  jagged  and  bristly  on  lower  apical 
comer,  otherwise  fringed  with  little  black  hairs. 

Fore  coxae  yellow,  a  little  darker  at  base,  their  anterior  surface 
covered  with  white  pollen  and  stiff  black  hairs.  Middle  and  hind 
coxae  black  with  yellow  tips.  Femora  and  tibiae  yeU#w.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  without 
cilia,  but  their  lower  edge  with  minute  yellow  hairs.  Posterior 
tibiae  only  a  little  thickened;  the  glabrous  stripe  on  upper  surface 
distinct,  but  a  little  broken  by  a  few  hairs.  Fore  tarsi  (fig.  196a), 
about  one  and  three-fourths  times  as  long  as  their  tibiae;  first  three 
joints  a  little  compressed  but  not  widened  except  at  tip  of  third, 
glabrous  on  the  sides,  which  are  covered  with  white  pollen;  first 
joint  yellow  with  extreme  tip  and  a  lino  on  upper  and  lower  edges 
black;  last  four  joints  black;  second  joint  fully  two-thirds  as  long 
as  first,  third  two-thirds  as  long  as  second;  fourth  somewhat  trian- 
gular, nearly  as  wide  at  tip  as  long,  scarcely  one-third  as  long  as 
third;  fifth  joint  much  compressed,  as  long  as  third  and  three-fourths 
as  wide  as  long,  somewhat  oval,  fringed  above  with  little  black 
hairs.  Middle  tarsi  a  little  longer  than  their  tibiae,  black  from  the 
tip  of  the  first  joint,  which  has  a  large  bristle  near  apical  third. 
Hind  tarsi  blackened  from  the  tip  of  the  first  joint.  Calypters  and 
haltcres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  196)  grayish,  sometimes  tinged  with  yellowish  brown 
in  fronts  of  third  vein;  coata  not  enlaiged  at  tip  of  first  vein;  last 
section  of  fourth  vein  bent  before  its  middle:  hind  margin  of  wii^  a 
little  indented  at  tip  of  filth  vein  and  with  a  shallow  sinus  between 
the  tips  of  fifth  and  sixth  veins;  anal  angle  prominent^  the  wing 
being  of  nearly  equal  width. 

Female. — Face  wider  than  in  the  male  but  not  very  wide  for  a 
female,  grayish  white;  fore  tarsi  plain,  black  from  the  tip  of  the 
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first  joint,  which  is  about  as  long  as  the  three  following  joints  taken 
together;  third  and  fifth  of  nearly  equal  length,  fourth  a  little  shorter, 
third  only  a  little  shorter  than  second;  middle  basitarsi  with  a  large 
bristle  before  its  apical  third,  their  tibiae  with  three  bristles  below, 
two  near  apical  third  and  one  a  little  before  the  Diiddle  (I  can  not 
see  these  bristles  in  the  male,  still  they  may  be  broken  off);  hind 
margin  of  wiDg  more  rounded  than  in  the  male,  making  the  wing  a 
little  wider  in  the  middle. 

Described  from  2  males  and  3  females  which  I  took  in  California; 
1  at  the  foot  of  Portrero  Grade,  on  Cottonwood  Creek,  San  Di^o 
County,  April  21 ;  the  others  on  the  TjOS  Angeles  River,  Los  Angeles, 
May  3. 

IJoloiyfe  and  aUoiype. — In  the  United  States  National  Museum. 

Type.— Male,  Cat.  No.  23056,  U.S.N.M. 

No.  197.  DOUCHOPVS  COQUnXETTI  Aldrleh. 

DolUhopus  coquilleUi  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  19,  pi.  1, 
fig.  17.--MELANDER  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

Male. — ^Length  5  mm. ;  of  wing  the  same.  Face  moderately  wide, 
slightly  narrowed  below,  silvery  white.  Front  green  with  bronze 
reflections,  usually  mostly  bronze  colored.  First  antennal  joint  yel- 
low with  a  black  upper  edge,  second  and  third  joints  black,  third  not 
much  longer  than  wide.  Lateral  and  inferior  orbital  cilia  white, 
about  eight  of  the  upper  cilia  on  each  side  black. 

Thorax  green;  dorsum  somewhat  dulled  with  grayish  pollen  and 
usually  with  a  median  coppery  vitta;  pleurae  with  white  pollen. 
Abdomen  green  with  coppery  reflections;  the  white  pollen  on  its 
sides  abimdant  and  extending  upon  the  dorsum;  sides  of  the  first 
segment  with  long,  slender,  bent,  black  hairs  which  sometimes 
appear  pale  in  certain  lights.  Hypopygium  black;  its  lamellae  large, 
somewhat  elliptical,  but  tapering  into  the  stem,  twice  as  long  as  wide, 
whitish  with  wide  black  border  on  apical  margin,  which  is  jagged 
and  bristly  at  the  lower  comer,  fringed  above  with  delicate  brownish 
hairs. 

Fore  coxae  yellow  with  a  small  blacldsh  spot  at  base  on  outer  side, 
their  anterior  surface  covered  with  little  black  hairs,  except  the 
upper  outer  comer,  where  the  hairs  are  minute  and  yellow.  Middle 
and  hind  coxae  black  with  yellow  tips.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
without  cilia  below,  but  with  minute  yellow  hairs  on  lower  ioner 
edge.  Fore  tibiae  with  four  large  bristles  above  and  three  below. 
Middle  tibiae  with  a  pair  of  large  bristles  at  apical  third  below  and 
rarely  a  smaller  one  near  basal  third,  their  basitarsi  with  a  large 
bristle  above  at  apical  third.  Posterior  tibiae  only  slightly  thickened; 
the  large  bristles  on  upper  edge  rather  long,  the  outer  row  with  eight, 
187329—21 ^18 
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and  the  inner  with  six  bristles,  the  usual  glabrous  stripe  between 
them  broad,  but  a  little  broken  by  a  few  hairs.  Fore  tarsi  (fig.  197a) 
about  one  and  one-third  times  as  long  as  their  tibiae,  infuscated  from 
the  tip  of  the  first  joint,  still  the  base  of  the  second  paler,  only  the 
last  two  joints  black;  first  three  joints  slender,  second  and  third  each 
two-thirds  as  long  as  the  joint  preceding  it,  fifth  scarcely  as  long  as 
third;  foiu'th  half  as  long  as  fifth,  a  little  widened  at  tip;  fifth  com- 
pressed, a  little  widened,  widest  at  tip  where  it  is  a  little  less  than 
half  as  wide  as  long,  fringed  above  with  little  black  hairs;  pulvilli 
white.  Middle  tarsi  about  one  and  one-fourth  times  as  long  as  their 
tibiae,  black  from  the  tip  of  the  first  joint.  Hind  tarsi  black  from 
the  tip  of  the  first  joint,  sometimes  their  basitarsi  are  brown  or  even 
black  almost  to  the  base.  Calypters  and  halteres  yellow,  the  former 
with  black  cilia. 

Wings  (fig.  197)  grayish,  a  little  darker  in  front;  costa  not  enlarged 
at  tip  of  first  vein;  last  section  of  foiu'th  vein  bent  before  its  middle; 
hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein  and  with  a 
slight  sinus  nearly  opposite  the  cross-vein;  anal  angle  prominent,  the 
wing  being  of  somewhat  equal  width. 

Female. — ^Face  wider  than  in  the  male;  fore  tarsi  plain,  about  one 
and  one-fourth  times  as  long  as  their  tibiae,  colored  as  in  the  male; 
fifth  joint  about  as  long  as  third,  fourth  a  little  shorter;  bristles  of 
the  tibiae  about  as  in  the  male,  except  that  there  are  usually  three 
bristles  below  on  middle  tibiae;  wing  about  as  in  the  male,  except 
that  the  hind  margin  is  more  evenly  roimded,  there  being  no  trace 
of  the  sinus,  and  the  wing  a  little  wider  in  the  middle. 

Redescribed  from  1  type,  and  many  specimens  taken  in  the  fol- 
lowing localities:  Moscow,  Bellevue,  and  Grangeville,  Idaho,  June 
23-27;  Hood  River,  Oregon,  August  9;  Indian  School,  Pyramid  Lake, 
Nevada,  July;  Mono  Lake,  California,  July  21;  Seattle,  Washington. 
All  the  above  were  taken  by  J.  M.  Aldrich.  Thompson  took  a  male 
at  Woodside,  California,  April  15.  C.  F.  Baker  took  it  in  Colorado- 
A.  L.  Melander  took  it  in  many  places  in  Washington,  May  15-Aug- 
ust  15,  and  at  Kermeos,  British  Colxmibia,  July  19. 

Type  locality. — California.  J.  M.  Aldrich  reports  it  abundant  at 
Moscow,  Idaho.  Melander  and  Brues  report  it  from  Vancouver 
Island. 

Type. — In  collection  of  J.  M.  Aldrich. 

The  only  diflFerence  I  can  see  between  the  females  of  eoquitleUi  and 
talus  is  that  the  former  has  the  third  vein  only  slightly  bent  backward 
at  its  tip,  while  in  talus  the  third  vein  is  distinctly  bent  back  at  its 
tip;  this  is  a  poor  character  to  depend  on,  as  it  may  vary  some  in 
both  species. 
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No.  198.  DOUCHOPUS  PLUMOSUS  AMffch. 

Dolickopus  plumosus  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  18,  pi.  1, 
fig.  16. 

Male. — Length  4.5-5  mm.;  of  wing  4.5-4.75  mm.  Face  mod- 
erately narrow,  pale  yellow,  sometimes  almost  golden  yellow.  Front 
shining  green.  First  two  antennal  joints  yellow,  second  narrowly 
black  at  tip;  third  joint  black,  somewhat  conical  in  outline,  pointed 
at  tip,  about  as  long  as  wide.  Lateral  and  inferior  orbital  cilia 
yellowish,  about  six  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  coppery  reflections;  dorsum  a  little  dulled  with 
gray  pollen,  which  is  more  or  less  yellowish  brown  on  the  disk; 
pleurae  dulled  with  white  pollen.  Abdomen  green  with  more  or  less 
coppery  reflections;  the  white  pollen  on  its  sides  extending  upon  the 
dorsum  but  not  conspicuous.  Hypopygium  black  with  green  reflec- 
tions on  basal  half;  its  lamellae  large,  nearly  twice  as  long  as  wide, 
somewhat  elliptical  in  outline,  but  narrowing  into  the  stem,  white 
or  yellowish  with  a  black  border,  which  is  broad  on  apical,  narrow 
on  upper  margin,  jagged  and  bristly  at  apex,  fringed  with  black  hairs 
above  and  a  few  pale  ones  below. 

Fore  coxae  yellow,  usually  whoUy  so,  their  anterior  surface  covered 

with  white  pollen  and  delicate  little  yeUow  hairs  with  a  few  black  ones 

along  inner  and  outer  edges.     Middle  and  hind  coxae  blackish  with 

yeUow   tips.     Femora  and   tibiae  yellow.     Fore  femora  with  long 

black  hairs  on  upper  edge  of  basal  half,  the  longest  being  nearly  as 

long  as  the  width  of  the  femora;  they  also  have  long  black  hair  on 

apical  half  of  posterior  side;  these  are  sometimes  yellowish.     Middle 

and  hind  femora  each  with  one  preapical  bristle,  and  with  delicate 

little  yellow  hairs  on  the  lower  edge,  the  hind  pair  without  cilia  below. 

Middle  tibiae  with  a  pair  of  bristles  below  near  apical  third  and 

usually  with  a  smaller  one  near  basal  third,  their  basitarsi  with  a 

bristle  near  apical  fourth.     Posterior  tibiae  thickened  in  the  middle, 

their  inner  surface  entirely  covered  with  black  hairs.     Fore  tarsi 

(fig.  198a)  one  and  a  half  times  as  long  as  their  tibiae,  sometimes 

blackened  from  the  tip  of  the  first  joint,  in  others  the  first  three  joints 

are  yellow  with  black  tips,  last  two  joints  always  black;  first  joint 

three-fourths  as  long  as  the  tibiae,  second  half  as  long  as  first,  third 

half  as  long  as  second,  slightly  widened  at  tip;  fourth  joint  shorter 

than  third,  a  little  compressed,  about  as  wide  as  long;  fifth  joint 

compressed,  nearly  as  long  as  third  and  fourth  taken  together,  about 

two-thirds  as  wide  as  long,  somewhat  oval,  but  truncate  at  tip, 

fringed  above  with  black  hairs;  empodium  white,  plume-like,  forming 

a  white  tip  to  the  tarsi.    Middle  tarsi  a  little  longer  than  their  tibiae, 

black  from  the  tip  of  the  first  joint.     Hind  tarsi  black,  usuaUy  the 

first  joint  is  mostly  yeUow  with  only  the  tij)  black,  but  sometimes  it 
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is  blackened  almost  to  the  base.  Calypters  and  halteres  yeUow,  the 
former  with  black  cilia. 

Wings  (fig.  198)  grayish,  the  front  slightly  darker;  costa  with  a 
very  small  enlargement  at  tip  of  first  vein;  last  section  of  fourth  vein 
a  little  bent  before  its  middle ;  hind  margin  of  wing  a  little  indented  at 
tip  of  fifth  vein  and  with  a  small  sinus  each  side  of  the  tip  of  sixth 
vein,  leaving  a  slight  lobe  at  the  tip  of  sixth  vein,  somewhat  narrowed 
from  here  to  the  anal  angle,  which  is  prominent  but  narrow. 

Female. — Face  wide,  grayish  white;  fore  coxae  with  more  black 
hairs  than  in  the  male;  fore  tarsi  plain,  a  little  longer  than  their 
tibiae,  infuscated  from  the  tip  of  the  first  joint;  fifth  joint  nearly  as 
long  as  third,  fourth  distinctly  shorter;  fore  femora  with  a  few  longer 
hairs  at  base  of  upper  edge  but  they  are  much  shorter  than  in  the 
male;  wings  nearly  evenly  rounded  on  the  hind  margin;  anal  angle 
prominent  but  roimded  oflf. 

Redescribed  from  11  males  and  10  females  taken  in  the  State  of 
Washington  from  Jime  19-July  23;  they  were  taken  at  Olga  and 
Friday  Harbor  by  J.  M.  Aldrich  and  at  Olympia  by  Prof.  Trevor 
Eincaid.  Also  6  males  taken  by  A.  L.  Melander,  one  at  Dewatto, 
Washington,  Aug.  15,  and  the  others  at  Lake  Crescent,  Piedmont, 
Washington,  July  26. 

Type. — ^In  University  of  Kansas,  from  the  State  of  Washington. 

No.  199.  DOLICHOPUS  AINSUEI,  new  spedes. 

Male. — Length  5  mm.;  of  wing  the  same.  Face  rather  wide,  a 
little  narrowed  below,  silvery  white.  Front  green,  not  very  bright. 
Antennae  yellow;  third  joint  mostly  olackish,  somewhat  orbicular 
in  outline,  rather  rounded  at  tip.  Lateral  and  inferior  orbital  cilia 
yellowish,  about  seven  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  more  or  less  bronze  reflections,  which  form  a 
median  vitta  on  the  dorsum  in  some  specimeas;  dorsum  dulled  with 
rather  thick  gray  pollen,  which  is  often  more  brownish  on  the  disk; 
pleurae  dulled  with  white  pollen.  Abdomen  green  with  coppery 
reflections,  dulled  with  grayish  pollen.  Hypopygium  black;  its  la- 
mellae (fig.  199a)  rather  small,  somewhat  elongate  oval,  but  rather 
pointed  at  tip,  about  two  and  a  half  times  as  long  as  ¥dde,  white 
with  a  black  border  on  apical  margin,  very  narrowly  black  on  upper 
^dge,  jagged  and  bristly  at  tip,  fringed  above  with  a  few  black  hairs. 

Coxae  yellow,  middle  ones  a  little  blackened  on  outer  side;  fore 
coxae  with  silvery  pollen  and  delicate  little  yellow  hairs  on  tbe 
anterior  surface;  sometimes  there  are  a  few  very  minute  black  ones 
on  inner  edge.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  ciliated  on  lower  inner  edge  with  a 
few  delicate  white  hairs,  which  are  nearly  as  long  as  width  of  femorax. 
Posterior  tibiae  thickened;  the  usual  glabrous  stripe  on  upper  sur- 
face distinct  bat  somewhat  broken,  their  inner  surface  glabrous  for 
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more  than  half  their  length.  Foro  tarsi  (fig.  1 99h)  about  one  and  a 
half  times  as  long  as  their  tibiae;  first  and  second  joints  yellow, 
normal,  second  three-fourths  as  long  as  first;  last  three  joints  com- 
pressed, third  and  fourth  black,  fifth  white;  fourth  joint  about  half 
as  long  and  not  as  wide  as  third,  third  and  fourth  fringed  above  with 
bJ  ack  hairs :  fifth  j oint  slightly  longer  th  an  fourth,  oval.  Middle  tarsi 
one  and  a  third  times  as  long  as  their  tibiae,  infuscated  from  the  tip 
of  the  first  joint,  still  the  most  of  second  and  fifth  joints  are  yellowish, 
fifth  half  as  long  as  fourth.  Hind  tarsi  about  one  and  a  fourth  times 
as  long  as  their  tibiae^  infuscated  from  the  tip  of  the  first  joint. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  199)  tinged  with  yellowish  in  front  of  third  vein,  some- 
times only  slightly  so;  costa  with  a  conspicuous  elongated  enlarge- 
ment at  tip  of  first  vein;  last  section  of  fourth  vein  a  little  bent  near 
its  basal  third;  hind  margin  of  wing  scarcely  indented  at  tip  of  fifth 
vein,  but  with  a  sinus  between  the  tip  of  sixth  vein  and  the  anal 
angle  so  as  to  form  a  prominent  lobe  at  anal  angle. 

Female. — Agrees  with  the  male  in  width  of  the  face,, form  of  the 
antennae,  and  in  general  color;  the  fore  coxae  have  more  black  hairs 
than  those  of  the  male;  fore  tarsi  plain,  about  one  and  a  third  times 
as  long  as  their  tibiae,  infuscated  from  the  tip  of  the  first  joint;  hind 
margin  of  the  wing  rather  broadly  and  e\renly  roimded,  the  anal 
angle  being  rounded,  although  rather  prominent.  The  fore  tibiae 
have  a  narrow  glabrous  line  on  upper  siurface,  which  is  not  found  in 
the  male. 

Described  from  3  males  and  3  females.  Two  males  were  taken  at 
Olmstead,  Minnesota,  June  15, 1905,  by  C.  N.  Ainslie,  in  whose  honor 
they  are  named;  and  1  male  and  the  females  which  I  took  at  Irving, 
Erie  County,  New  York,  Aug.  26,  1917. 

Type.— Male,  Cat.  No.  23057,  U.S.N.M.,  from  Minnesota. 

No.  200.  DOUCHOPUS  FUNDrTOR  Loew. 

Dolu^pusfunditor  Loew,  Neue  Beitr.,  vol.  8, 1861,  p.  22;  Mon.  N.  Amer.  Dipt., 
pt.  2,  1864,  p.  66. — ^Aldrich,  Kansas  University  Quarterly,  vol.  2,  1893, 
p.  20,  pi.  1,  fig.  10. 

McUe. — ^Length  4-5  mm.;  of  wing  4.3  mm.  Face  narrow,  a  little 
wider  above,  ^very  white.  Front  shining  green,  usually  with  blue 
reflections.  Antennae  yellow;  third  joint  scarcely  infuscated  at  tip, 
a  little  longer  than  wide,  pointed  at  tip.  Lateral  and  inferior  orbital 
cilia  yellowish  white,  about  five  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  blue  or  purple  reflections;  dorsum  dulled  with 
gray  or  yellowish  gray  pollen;  the  humeri,  sides  of  the  scutellmn,  and 
sutures  of  the  pleurae  yellow.  Abdomen  green  with  slight  bronze 
reflections;  the  white  pollen  on  its  sides  not  very  abundant.  Hypo- 
pygium  black,  with  its  upper  side  more  or  less  yellow;  its  lamellae  of 
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moderate  size,  somewhat  orbicular  in  outline,  white  with  moderately 
wide  black  border  on  apical  and  upper  margins,  jagged  and  bristly  at 
apex,  fringed  above  with  delicate  little  black  hairs. 

All  coxae  yellow;  fore  coxae  with  delicate  white  hairs  on  their 
anterior  surface,  middle  pair  also  with  white  hair,  except  a  few  black 
ones  at  tip.  Femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  ciliated  on  lower  inner  edge 
with  white  hairs,  which  are  about  three-fourths  as  long  as  the  width 
of  the  femora  and  do  not  reach  the  tip;  they  are  of  nearly  equal  length. 
Middle  tibae  with  three  bristles  below,  two  near  apical  third  and  one 
bristle  near  basal  third,  their  basitarsi  with  a  rather  small  bristle 
above.  Posterior  tibiae  scarcely  thicker  than  the  others,  their  inner 
surface  with  a  glabrous  space  extending  from  near  the  base  to  beyond 
their  middle.  Fore  tarsi  one  and  three-fourths  times  as  long  as  their 
tibiae,  the  first  two  joints  together  as  long  as  the  tibia;  first  three 
joints  slender,  yellow,  of  decreasing  length;  fourth  and  fifth  joints 
compressed,  fourth  black,  fringed  above  with  rather  long  black  hairs, 
and  a  little  shorter  than  either  third  or  fifth  joints,  which  are  of  nearly 
equal  length;  fifth  joint  white  and  fringed  above  with  white  hairs, 
somewhat  oval;  middle  and  hind  tarsi  darkened  toward  their  tips; 
middle  pair  one  and  a  fourth,  hind  one  and  a  third  times  as  long  as 
their  tibiae.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  grayish,  sometimes  tinged  with  yellowish  brown  along  the 
front;  costa  and  veins  yellowish  brown;  costa  scarcely  enlarged  at 
tip  of  first  vein;  last  section  of  foiu'th  vein  a  little  bent  near  its  basal 
third;  tips  of  third  and  fourth  veins  widely  separated;  hind  margin 
of  wing  nearly  evenly  rounded,  scarcely  indented  at  tip  of  fifth  vein; 
anal  angle  roimded,  not  prominent. 

Pemale. — Face  rather  wide,  yellowish  gray;  fore  tarsi  plain,  one 
and  a  fourth  times  as  long  as  their  tibiae,  darkened  toward  the  tip, 
their  joints  of  regularly  decreasing  length;  middle  basitarsi  without 
a  bristle  above,  hind  femora  without  cilia  below;  otherwise  as  in  the 
male. 

Redescribed  from  the  type  material  and  4  males  and  1  female. 
One  male  at  Merchantville,  New  Jersey,  June  28;  1  at  Philadelphia, 
Pennsylvania,  Jime  30;  1  in  Montgomery  Coimty,  Pennsylvania,  July 
4;  1  at  Scotts  Rim,  Virginia,  August  2;  the  female  at  Niagara  Falls, 
New  York,  September  16;  and  1  male  at  Lafayette,  Indiana,  June  30. 

Type, — In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts, from  ^'Middle  States." 

No.  201.  DOLICHOPUS  FUNDFrOH,  rar.  DISTINCTUS,  new  ratleCy. 

Male. — ^Length  5  mm. ;  of  wing  4.75  mm.  This  differs  iromfunditor 
Loew  in  having  the  third  anteimal  joint  nearly  twice  as  long  as  wide 


Digitized  by  VjOOQIC 


THE  DIPTEBOUS  GENUS  DOLICHOPUS  IN  NOBTH  AMERICA.     275 

and  in  the  form  of  the  fore  tarsi;  the  variety  distinctus  (fig.  201)  has 
the  second  joint  two-thirds  as  long  as  first,  third  three-fourths  as  long 
as  second  and  a  little  shorter  than  fourth  and  fifth  taken  together, 
fourth  and  fifth  of  nearly  equal  length,  and  taken  together  about  equal 
to  second  in  length,  being  much  shorter  than  first;  while  funditor 
(fig.  200a)  has  the  second  three-fourths  as  long  as  first,  third  two- 
thirds  as  long  as  second  and  about  equal  to  the  fifth  in  length  and 
nearly  as  long  as  first,  the  fourth  being  shorter.  The  fourth  is  more 
compressed  and  widened  in  funditor  than  in  distinctus. 

These  differences  are  not  very  conspicuous  and  may  prove  to  be 
variable  when  more  material  is  f oimd,  but  for  the  present  I  think  this 
form  should  be  considered  as  a  distinct  variety  of  funditor,  as  it  will 
be  better  to  make  tlus  a  synonym  than  to  separate  the  two  if  they 
prove  to  be  distinct. 

Described  from  2  males,  1  taken  at  Opelousas,  Louisiana  (Pilate, 
from  Hough  through  Aldrich),  and  1  at  Merchantville,  New  Jersey 
(C.  W.  Johnson),  Jime  28. 

Type, — ^Male,  Cat.  No.  23058,  U.S.N.M.,  from  Opelousas,  Louisiana. 

No.  202.  DOLICHOPUS  WILUSTONH  Aldrich. 

DoUchopas  willisUmii  Aldrich,  Kanflas  Univ.  Quart.,  vol.  2,  1893,  p.  22,  pi.  1, 
fig.  23. 

Male. — ^Length  4.5-6  mm.;  of  wing  5-5.5  mm.  Face  quite  wide, 
narrower  and  silvery  white  below,  more  yellowish  gray  above. 
Front  shining  green  with  blue  or  bronze  reflections,  sometimes  mostly 
violet.  Antennae  yellow;  third  joint  slightly  darkened  at  tip,  about 
as  long  as  wide,  pointed.  Proboscis  yellowish  brown;  palpi  brown. 
Lateral  and  inferior  orbital  cilia  whitish,  three  or  four  of  the  upper 
^ilia  on  each  side  black. 

Thorax  green,  usually  with  bronze  or  coppery  reflections,  some- 
times mostly  violet;  dorsum  with  yellowish  gray  pollen,  which  is  more 
abundant  along  the  front;  pleurae  dulled  with  white  pollen.  Abdo- 
men green  with  coppery  reflections;  the  white  pollen  on  its  sides 
abundant.  Hypopygium  black  with  green  reflections  on  the  basal 
portion;  its  lamellae  of  moderate  size,  somewhat  triangular  in  outline, 
but  rounded  at  tip,  longer  than  wide,  whitish  with  rather  wide  black 
border  on  apical  margin,  jagged  and  bristly  at  upper  apical  comer, 
otherwise  fringed  on  the  apical  margin  \vith  black  hairs,  lower  edge 
with  a  few  white  hairs. 

Coxae  yellow;  middle  pair  with  two  blackish  spots  on  outer  sur- 
face; fore  coxae  have  on  their  anterior  surface  minute  yellow  hairs, 
except  along  the  inner  edge  and  near  the  apex  where  the  hairs  are 
black.  Femora  and  tibiae  yellow.  Middle  and  hind  femora  each 
with  one  preapical  bristle,  the  latter  with  only  very  minute  yellow 
hairs  on  lower  inner  edge.  Middle  tibiae  with  three  large  bristles 
below,  two  near  apical  and  one  near  basal  third,  their  basitarsi  with 
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one  large  bristle  above  near  apical  third ;  their  inner  surface  glabrous 
from  the  base  to  apical  third;  the  usual  glabrous  stripe  on  upper 
surface  distinct,  it  is  somewhat  broken  by  little  hairs  and  does  not 
quite  reach  the  base  but  extends  to  the  tip.  Fore  tarsi  (fig.  202a) 
nearly  one  and  three  fourths  times  as  long  as  their  tibiae;  first  two 
normal,  yellow,  second  about  one-fourth  as  long  as  first;  last  three 
joints  compressed ;  third  joint  scarcely  as  long  as  second,  white,  about 
half  as  wide  at  apex  as  long,  fringed  above  with  a  few  black  hairs 
and  with  several  on  the  sides  and  with  two  long  ones  at  upper  apical 
comer;  fourth  joint  black  with  a  white  tip,  a  little  longer  than  the 
second,  nearly  three-fourths  as  wide  as  long,  fringed  above  on  the 
black  portion  with  long,  dense,  black  hairs,  which  give  it  something 
of  a  triangular  appearance;  fifth  joint  formed  of  two  parts,  the  lower 
part  about  equal  to  the  fourth  joint  in  size,  nearly  twice  as  long  as 
wide,  wholly  black;  upper  portion  as  long  as  second  and  third  joints 
taken  together,  a  little  less  than  half  as  wide  as  long,  black  with  a 
brownish  luster  in  certain  light  and  with  the  apex  silvery  white,  the 
black  portion  fringed  above  with  long  dense  black  hairs.  Middle 
tarsi  nearly  one  and  a  third,  hind  tarsi  one  and  three-fourths  as  long 
as  their  tibiae,  infuscated  from  the  tip  of  the  first  joint,  still  the  base 
of  the  second  and  third  joints  quite  yellowish.  Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (fig.  202)  grayish,  veins  brown,  inner  half  or  more  of  the 
costa  yellow;  costa  with  a  small  enlargement  at  tip  of  first  vein  and 
tapering  to  its  tip;  third  vein  bent  backward  at  tip  but  tips  of  third 
and  fom'th  widely  separated;  last  section  of  fourth  vein  a  little  bent 
near  its  basal  third;  hind  margin  of  wing  a  little  indented  at  tip  of 
fifth  vein;  anal  angle  prominent. 

Female, — Face  wide,  more  white  than  in  the  male;  fore  tarsi  plain, 
yellow,  a  little  infuscated  toward  their  tips,  about  one  and  a  fourth 
times  as  long  as  their  tibiae,  second  joint  slightly  more  than  half  as 
long  as  the  first;  third  a  little  shorter  than  the  second  and  a  little 
longer  than  the  fourth;  fifth  about  equal  to  the  fourth  in  length; 
middle  basitarsi  with  one  or  two  very  small  bristles  beyond  its 
middle,  usually  without  a  larger  bristle  above,  still  there  is  sometintics 
a  rather  small  bristle  above  beyond  the  middle;  costa  without  an 
enlargment;  third  and  fourth  veins  nearly  straight  beyond  the  bend 
in  fourth,  still  the  third  is  bent  backward  a  little  at  tip. 

Redescribed  from  the  type  material  in  the  Aldrich  CJoUection 
(7  specimens);  also  3  males  and  2  females  from  Lawrence,  Kansas; 
1  male  taken  at  Wolfe  City,  Texas,  May,  1906,  by  F.  C.  Bishopp; 
and  2  males  taken  by  R.  H.  Beamer,  1  in  Linn  Coimty,  Kansas,  and 
the  other  in  Miami  County,  Kansas. 

Type  material  taken  in  Lawrence,  Kansas;  part  is  in  the  University 
of  Kansas,  part  in  the  collection  of  J.  M.  Aldrich. 
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No.  20S.  DOUCHOPUS  SEXABTICULATUS  Loew. 

DoUchopus  sexarHculatus  Lokw,  Mon.  N.  Amer.  Dipt.,  pt.  2,  1864,  p.  62.~ 
Melander  and  Brues,  Biol.  Bull.,  vol.  1,  1900,  p.  148. 

Male. — ^Length  5-6  mm.;  of  wing  4.5-5.5  mm.  Face  rather  wide, 
a  little  narrowed  below;  yellowish  white,  more  yellow  above.  Front 
green  with  bronze  reflections,  sometimes  more  blue-green,  a  little 
dulled  with  yellowish  pollen.  Antennae  yellow;  third  joint  infns- 
cated  at  tip,  about  as  long  as  wide,  pointed.  Lateral  and  inferior 
orbital  cilia  yellowish,  about  four  of  the  upper  ciUa  on  each  side  black. 

Thorax  green  with  bronze  reflections  and  a  median  coppery  vitta 
on  the  dorsum,  which  is  dulled  with  yellowish  pollen,  this  pollen  is 
more  gray  along  the  front;  pleurae  dulled  with  white  pollen.  Ab- 
domen green  with  coppery  or  bronze  reflections;  the  white  pollen  on 
its  sides  abundant  and  extending  upon  the  dorsum.  Hypopygium 
with  its  basal  portion  metallic  green,  its  apical  half  more  yellow; 
lamellae  of  moderate  size,  somewhat  triangular,  but  rounded  at 
apex,  whitish  with  a  narrow  black  border  which  shades  into  the  white; 
jagged  and  bristly  at  lower  apical  comer,  otherwise  fringed  on  apical 
margin  with  little  black  hairs. 

Coxae  yellow;  middle  and  hind  pairs  with  one  large  and  one  small 
black  spot  on  the  outer  surface;  anterior  surface  of  fore  coxae  with 
white  pollen  and  minute  yellow  hairs.  Femora  and  tibiae  yellow. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
nearly  bare  on  their  lower  half,  which  has  only  a  few  minute  yellow 
hairs.  Middle  tibiae  with  two  lai^e  bristles  on  lower  anterior  edge, 
their  basitarsi  with  one  rather  small  bristle  near  apical  third  of  upper 
edge.  Posterior  tibiae  thickened,  especially  on  basal  half;  the 
usual  glabrous  stripe  on  upper  surface  broad  but  broken  by  the 
irr^ular  placing  of  the  large  bristles  and  a  few  hairs;  inner  surface 
excavated  on  basal  half,  which  is  glabrous  and  covered  with  yellow 
pollen.  Fore  tarsi  (fig.  203(i)  twice  as  long  as  their  tibiae,  the  first  joint 
being  four-fifths  as  long  as  the  tibia;  first  three  joints  rather  slender, 
yellow,  second  joint  half  as  long  as  the  first,  third  a  little  shorter 
than  the  second;  last  two  joints  compressed;  fourth  nearly  three- 
fourths  as  long  as  third,  about  half  as  wide  at  apex  as  long,  wholly 
black,  fringed  above  with  little  black  hairs  and  with  two  long  hairs 
at  upper  apical  corner;  fifth  joint  formed  of  two  parts,  the  basal 
portion  about  as  long  as  the  fourth  joint  and  a  little  wider,  base  deep 
black,  a  Uttle  more  than  apical  half  white,  claws  placed  near  the 
middle  of  tins  basal  portion  on  its  lower  edge,  attached  to  the  upper 
apical  comer  of  basal  part  is  the  second  part,  an  appendage  which  is 
narrow  at  its  base,  widening  apically,  somewhat  spatulate,  deep  black 
for  a  little  more  than  half  its  length,  with  the  apical  part  white;  this 
appendage  has  the  appearance  of  a  sixth  joint,  it  is  much  smaller 
than  the  basal  portion,  being  little  more  than  half  as  long  and  much 
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more  slender.  Middle  and  hind  tarsi  infuscated  from  the  tip  of  the 
first  joint.  Calypters  and  halteres  yellow,  the  former  witii  black 
cilia. 

Wings  (fig.  203)  grayish;  costa  scarcely  enlarged  at  tip  of  first 
vein,  still  rather  thick  from  this  point  to  its  tip;  second  and  third 
veins  running  rather  close  together  and  both  bent  backward  at  their 
tips,  third  widely  separated  from  fourth;  last  section  of  fourth  vein 
a  little  bent  just  beyond  its  basal  third;  hind  margin  of  wing  scarcely 
indented  at  tip  of  fifth  vein;  anal  angle  rather  prominent. 

Female. — ^Face  wide,  grayish  white;  coxae,  femora,  and  general 
color  as  in  the  male;  fore  tarsi  plain,  about  one  and  a  fomi;h  times 
as  long  as  their  tibiae,  first  joint  about  as  long  as  the  three  following 
joints  taken  together,  fourth  and  fifth  joints  of  nearly  equal  length; 
wing  about  as  in  the  male,  except  that  the  second  vein  is  straight 
and  the  third  vein  is  nearly  so. 

Redescribed  from  5  males  and  3  females  from  Louisiana;  1  pair 
from  Opelousas,  Louisiana,  1897  (Pilate);  and  1  male  taken  by  C.  T. 
Greene  at  Falls  Church,  Virginia,  Jime  22. 

Type  locality. — ^District  of  Columbia.  Melander  and  Brues  report 
it  from  Illinois  and  Louisiana. 

No.  204.  DOLICHOPUS  SPHAERISTES  Braes. 

Dolxchojms  sphaeristes  Brues,  Ent.  News,  vol.  12, 1901,  p.  44. 

The  following  is  a  copy  of  the  original  description. 

Bright  green;  antennae,  except  part  of  third  joint,  yellow;  femora  yellow;  cilia  oi  in- 
ferior orbit  pale;  tegular  cilia  black;  fourth  longitudinal  vein  not  broken;  hind  tibiae 
and  tarsi  at  base  yellow;  fourth  and  fifth  joints  of  nude  fore  tarsi  enlarged,  black,  the 
fifth  bilobed  and  with  a  large  snow-white  empodium. 

Male. — Length  6  mm.,  of  wing  5  mm.;  bright  coppery  green,  moderately  shining. 
Face  rather  narrow,  ochreous,  much  lighter  on  the  lower  fourth.  Palpi  light  yellow. 
Antennae  yellow  except  a  black  spot  at  insertion  of  the  arista  and  the  infuscation  of 
the  tip  of  third  joint.  Third  joint  short,  oval,  obtusely  rounded  at  tip.  Arista  black, 
about  one  and  one  half  times  the  length  of  the  antennae,  distinctly  pubescent.  Ver- 
tex shining  green.  Postocular  cilia,  except  three  upper  ones  pale  yellow.  Thorax 
slightly  yellowish  poUinose  in  front.  Pleurae  darker  and  white  pollinoee.  Coxae 
pale  yellow  except  a  black  stain  on  middle  pair  externally.  Anterior  ones  bare  ex- 
cept for  a  row  of  black  hair  along  the  apical  external  edge.  Middle  ones  spanely 
black-hairy  anteriorly.  Abdomen  green  at  base  and  coppery  posteriorly,  last  s^pnent 
and  hypopygium  black.  Internal  appendages  of  hypopygiimi  ferruginous.  Lamellae 
gradually  narrowed  toward  the  base  and  obliquely  arcuate  at  apex;  white,  narrowly 
and  sharply  bordered  with  black  on  the  apical  half;  strongly  bristly  at  the  apical  angle, 
elsewhere  almost  devoid  of  bristles;  with  a  region  of  black  punctures  near  anterior 
angle.  Legs  yellow  except  last  two  joints  of  anterior  tarsi,  which  axe  black;  and  four 
posterior  tarsi,  which  are  gradually  infuscated  beyond  tip  of  first  joint.  Last  two  joints 
of  anterior  tarsi  (fig.  204)  much  enlaiged  and  fringed  with  black  hair  on  anterior  edge. 
The  fifth  slightiy  bilobed  at  apex,  part  of  the  joint  forming  a  sort  of  appendage.  £m- 
podiimi  very  large,  snow-white,  almost  as  large  as  the  fifth  joint.  Posterior  tibiae 
greatly  thickened,  especially  near  base,  as  stout  as  the  femora.  Each  tibia  has  an 
elongate  bare  space  on  inner  side  of  basal  half.    Wings  hyaline,  rather  narrow  at  base. 
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GoBta  distiiictly  thickened  at  tip  of  firet  vein,  fourth  not  aharply  angulate.  Inciedon 
at  tip  of  fifth  vein  well  marked. 

Austin,  Texas,  May,  1900. 

This  species  is  readily  recognized  by  the  peculiar  ornamentation  of  the  male  fore 
tarsi  and  the  configuration  of  fore  [hind]  tibiae.  The  fore  tarsi  approach  most  closely 
to  D.  Bexarticulatus  Loew,  from  which  they  differ  by  their  very  small  appendages.  It 
is  a  peculiar  form. 

I  have  not  seen  the  species ;  the  drawmg  was  made  by  Mr.  Cole  from 
the  type  spechnen  in  the  collection  of  A.  L.  Melander. 

No.  205.  DOUCHOPUS  TERMINAUS  Loew. 

Dolichopus  terminalis  Lobw,  Cent.,  vol.  6, 1864,  No.  78.--Mblandbb  and  Brubs, 

Biol.  Bull.,  vol.  1, 1900,  p.  148. 
Dolichopus  germanus  Wheeler,  Psyche,  vol.  5, 1900,  p.  341. 

Male. — ^Length  4-4.5  mm.;  of  wing  3.2-4  mm.  Face  narrow,  a 
little  wider  above,  silvery  white.  Front  shining  green  with  more  or 
less  blue  reflections.  Antennae  yellow;  third  joint  infuscated  toward 
its  tip,  about  as  long  as  wide,  obtusely  pointed  at  tip.  Lateral  and 
inferior  orbital  cilia  white,  about  six  of  the  upper  cilia  on  each  side 
black. 

Thorax  green;  dorsum  sometimes  with  coppery  reflections,  which 
form  a  median  vitta,  and  with  a  little  gray  pollen  which  is  mostly 
found  along  the  front  edge;  pleurae  dulled  with  white  pollen.  Ab- 
domen green  with  coppery  reflections;  the  white  pollen  on  its  sides 
quite  abimdant.  Hypopygium  black,  its  basal  portion  with  green 
reflections  and  white  pollen;  its  lamellae  rather  large,  somewhat  oval, 
nearly  twice  as  long  as  wide,  white  with  a  rather  narrow  black  border 
on  apical  and  upper  margins,  jagged  and  bristly  at  apex,  which  is 
somewhat  pointed,  fringed  above  with  delicate  black  hairs. 

Coxae  wholly  yellow;  fore  coxae  with  white  pollen  and  numerous 
delicate  white  hairs  on  their  anterior  surface;  middle  coxae  with  an 
unusually  long  bristle  on  outer  surface,  it  being  one-third  longer  than 
that  on  hind  coxae  femora  and  tibiae  yellow.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  nearly  bare  below,  still  with 
a  few  minute  yellow  hairs  near  lower  edge.  Middle  tibiae  with  three 
bristles  below,  two  near  apical  third  and  one  just  before  the  middle, 
their  basitarsi  with  a  bristle,  which  is  not  very  large,  on  upper  surface 
near  apical  third.  Posterior  tibiae  not  thickened;  the  usual  glabrous 
stripe  on  upper  surface  not  very  distinct.  Fore  tarsi  (fig.  205a) 
one  and  a  half  times  as  long  as  their  tibiae,  yellow  with  the^last  joint 
black,  contrasting  strongly  with  the  pale  joints  preceding  it  and  a 
very  little  compressed,  scarcely  as  long  as  fourth,  somewhat  oval; 
first  joint  about  as  long  as  the  three  following  joints  taken  together, 
second  two- thirds  as  long  as  first,  third  only  a  little  shorter  than  second 
and  fully  as  long  as  fourth  and  fifth  taken  together.  Middle  tarsi 
one  and  one-fourth  times  as  long  as  their  tibiae,  black  from  the  tip  of 
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the  first  joint.  Hind  tarsi  black  from  the  tip  of  the  first  joint,  which 
is  usually  yellow,  but  sometimes  more  brownish  yellow.  Calypters 
and  halteres  yellow,  the  fonner  with  black  cilia. 

Wings  (fig.  205)  grayish;  costa  without  enlargement  at  tip  of  first 
vein;  last  section  of  fourth  vein  bent  before  its  middle,  the  last  por- 
tion straight;  third  vein  bent  backward  at  tip;  hind  margin  of  wing 
scarcely  indented  at  tip  of  fifth  vein,  and  nearly  evenly  rounded,  so 
that  the  wing  is  somewhat  narrowed  at  its  base,  the  anal  angle  not 
being  prominent. 

Female, — Face  twice  as  wide  as  in  the  male,  silvery  gray  or  al- 
most white;  fore  tarsi  about  as  in  the  male,  only  a  little  shorter  and 
fifth  joint  scarcely  dilated,  they  are  a  little  darker  in  color  in  my 
specimens;  middle  basitarsi  without  a  bristle  above;  wing  about  as 
in  the  male. 

Redescribed  from  the  type  material  of  terminalis  and  one  of  the 
type  specimens  of  germanus;  also  specimens  from  Algonquin,  Illinois^ 
(Nason),  July  10  and  23;  South  Dakota;  Wisconsin;  Grand  Island, 
Erie  County,  New  York,  July  23  and  August  17;  Tonawanda,  New 
York,  August  4;  Ridgeway,  Ontario,  July  23-August  13. 

Type  locality  of  terminalis  Genesseo,  New  York,  and  that  of 
gerrnanus  Milwaukee  County,  Wisconsin  (which  was  described  from 
15  males  and  18  females). 

Type  of  terminalis  in  Museum  of  Comparative  Zoology,  that  of 
germanus  in  American  Museum. 

No.  20t.  DOUCHOPUS  CANAUCULATUS  Thomaoa. 

Dolichopus  canaliculatus  Thomson,  Eugeniea  Besa,  1868,  p.  512. — Osten  Sacken, 
Western  Diptera,  1877,  p.  315. 

Male. — ^Length,  5  mm. ;  of  wing,  4.5-5  mm.  Face  narrow,  a  little 
wider  above,  silvery  white,  a  little  tinged  with  yellow  above.  Front 
green  with  more  or  less  violet  reflections,  dulled  with  thick  yellowish 
pollen.  Antennae  yellow;  third  joint  blackish,  except  at  base,  about 
one  and  a  half  times  as  long  as  wide,  pointed  at  tip.  Palpi  and  pro- 
boscis yellow.  Lateral  and  inferior  orbital  cilia  whitish,  more  yellow 
above,  about  four  of  the  upper  cilia  on  each  side  black. 

Thorax  green;  dorsimi  often  with  violet  reflections,  covered  with 
thick  yellowish  pollen,  the  median  line  and  lateral  edges  a  little 
more  shining;  pleurae  dulled  with  gray  pollen.  Abdomen  shining 
green  with  coppery  reflections  on  the  hind  margins  of  the  segments ; 
the  white  pollen  on  its  sides  abimdant  and  extending  upon  the 
dorsmn.  Hypopygimn  black;  its  lamellae  (fig.  206a)  large,  some- 
what triangular  in  outline,  with  a  large  and  another  small  emargi- 
nation  on  the  apical  edge,  white  with  the  apical  comers  and  narrow- 
upper  margin  black,  lower  comer  with  a  branched  bristle,  upper 
margin  and  apical  edge  as  far  as  the  large  emargination  fringed  with 
black  hairs. 


Digitized  by  VjOOQIC 


THE  DIPTEROUS  GENUS  DOLICHOPUS  IN  NORTH  AMERICA.     281 

Fore  coxae  yellow  with  white  pollen  and  minute  white  hairs  on 
anterior  surface;  middle  and  hind  coxae  black  on  the  outside,  yellow 
on  inner  side  and  at  tip.  Femora  and  tibiae  yellow.  Middle  and 
hind  femora  each  with  one  preapical  bristle,  the  latter  ciliated  with 
white  hairs  on  lower  inner  edge  for  their  entire  length,  the  longest 
being  near  the  tip  and  about  three-fourths  as  long  as  width  of  femora. 
Middle  tibiae  with  one  bristle  on  lower  anterior  edge  near  apical 
third,  their  basitarsi  without  a  bristle  above.  Posterior  tibiae  a 
little  thickened;  the  usual  glabrous  stripe  on  upper  siu*face  distinct, 
but  nearly  broken  near  the  tip  and  widening  again  at  apex  of  tibia, 
their  inner  surface  with  a  glabrous  spot  near  the  base  which  is  usually 
darker  yellow  than  the  rest  of  the  tibia.  Fore  tarsi  one  and  three- 
fourths  times  as  long  as  their  tibiae,  first  three  joints  yellow  and  of 
nearly  equal  length;  first  joint  normal,  second  and  third  very  thin 
and  with  their  sides  glabrous,  third  sometimes  brownish;  fourth  joint 
white,  a  little  longer  than  the  width  of  the  tip,  somewhat  triangular, 
and  with  two  or  three  long  hairs  above;  fifth  joint  much  compressed, 
somewhat  orbicular  in  outline,  but  straight  below,  about  one-third 
as  long  as  the  third.  Middle  tarsi  about  one  and  a  fourth  times 
as  long  as  their  tibiae,  brownish  yellow,  becoming  darker  toward 
their  tips.  Hind  tarsi  black  from  the  tip  of  the  first  joint,  which  is 
dark  yellow.  Calypters  and  halteres  yellow,  the  former  with  black 
cilia. 

Wings  (%.  206)  grayish;  costa  with  a  small  elongated  enlargement 
at  tip  of  first  vein;  last  section  of  fourth  vein  bent  just  before  its 
middle;  third  vein  bent  backward  at  tip;  hind  margin  of  wing 
indented  at  tip  of  fifth  vein,  nearly  evenly  roimded,  the  anal  angle 
being  rounded,  not  at  all  prominent. 

Female. — ^Agrees  with  the  male  in  general  color  of  all  parts,  in 
having  thick  pollen  on  the  mesonotum,  and  in  the  form  of  the  wings, 
except  that  the  costa  has  no  enlargement.  Face  about  twice  as 
wide  as  in  the  male,  third  antennal  joint  shorter;  fore  tarsi  plain, 
a  little  longer  than  their  tibiae,  first  joint  about  as  long  as  the  two 
following  taken  together,  third  a  little  shorter  than  second,  fourth 
and  fifth  of  about  equal  length,  and  each  about  half  as  long  as  second, 
first  four  joints  dark  yellow,  only  the  fifth  black;  hind  tibiae  scarcely 
thickened  and  without  the  glabrous  spot  on  inner  surface. 

Redescribed  from  numerous  males  and  females  from  Cahfomia, 
taken  in  Sonoma,  Alameda,  Marin,  and  San  Mateo  Counties,  May  to 
November. 

Type  locality. — Califomia,  the  San  Francisco  region. 

Type. — ^In  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 
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No.  207.  DOUCHOPUS  TENUIPBS  AMridu 

Dolichopus  Aldrioh,  American  Naturalist,  1894,  p.  35  (describes  courtship) 
Dolichopus  tenuipea  Aldrich,  Kans.  Univ.  Quart.,  voL  2,  1894,  p.  155. 
LANDER  and  Brubs,  Biol.  Bull.,  vol.  1, 1900,  p.  148. 

Male. — ^Length  5-5.5  mm.;  of  wing  4-5  mm.  Face  wide,  a  little 
narrowed  below,  silvery  white.  Front  green,  dulled  with  grayish 
white  pollen.  Anteimae  yellow,  third  joint  blackish  with  the  base 
yellow,  about  as  long  as  wide,  pointed  at  tip.  Lateral  and  inferior 
orbital  ciUa  white,  about  four  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  bronze  reflections;  dorsum  covered  with  thick 
brownish  gray  or  yellowish  pollen;  pleurae  dulled  with  white  pollen. 
Abdomen  green  with  more  or  less  bronze  reflections;  the  white  pollen 
on  its  sides  abundant  and  extending  upon  the  dorsum.  Hypopy- 
gium  black;  its  lamellae  rather  lai^e,  elliptical,  but  rather  pointed  at 
tip,  white  with  a  narrow  brown  border  on  the  apical  margin,  fringed 
with  little  brown  hairs  on  the  apical  edge  and  with  pale  hairs  above 
and  below. 

Coxae,  femora  and  tibiae  yellow;  middle  and  hind  coxae  more  or 
less  blackened  on  outer  surface.    Fore  coxae  with  silvery  pollen 
and  minute  yellow  hairs  on  anterior  surface,   a  few  black  hairs 
along  the  inner  edge.    Middle  and  hind  femora  each  with  one  pre- 
apical  bristle,  the  latter  without  cilia  below.    Middle  tibiae  with  one 
bristle  below,   their  basitarsi  without  a  bristle  above.    Posterior 
tibiae  thickened,  their  inner  surface  with  a  short  glabrous  spot,  which 
does  not  reach  the  base  and  occupies  about  one-fourth  their  length. 
Fore  tarsi  (fig.  207a)  twice  as  long  as  their  tibiae;  second  joint  one 
aud  a  foiu-th  times  as  long  as  the  first,  second  and  third  very  thin, 
glabrous  on  their  sides,  brownish,  third  about  equal  to  the  first  in 
length;  fourth  joint  scarcely  wider  than  the  third  and  very  short 
about  as  long  as  wide,  with  two  long  hairs  above;  fifth  joint  very  thin, 
black,  compressed,  oval,  extending  far  beyond  the  claws  which  are 
placed  near  its  basal  third,  fringed  toward  the  tip  with  a  few  minute 
black  hairs,  about  two-thirds  as  long  as  third  joint.    Middle  tarsi  one 
and  one-foiu'th  times  as  long  as  their  tibiae,  brownish  almost  from  the 
base,  but  scarcely  black  even  at  tip.     Hind  tarsi  blackish  from  the 
tip  of  the  first  joint,  which  is  dark  yellow.     Calypters  and  halteres 
yellow,  the  former  with  black  cilia. 

Wings  (%.  207)  grayish;  costa  black,  without  distinct  enlargement 
at  tip  of  first  vein,  although  somewhat  thicker  at  that  point  and 
tapering  to  its  tip;  last  section  of  fourth  vein  bent  just  beyond  its 
ba&al  third;  third  vein  bent  backward  at  its  tip;  hind  margin  of  wing 
only  a  little  indented  at  tip  of  fifth  vein,  rather  evenly  rounded,  the 
anal  angle  not  being  prominent. 

Female. — ^Face  a  little  wider  than  in  the  male,  and  more  grayish; 
coxae  and  wings  as  in  the  male;  hind  tibiae  without  the  glabrous  spot 
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on  inner  surface  and  a  little  less  thickened;  middle  tibiae  with  three 
bristles  below,  two  near  apical  third  and  one  near  basal  third,  their 
basitarsi  without  a  bristle  above;  fore  tarsi  plain,  about  one  and  a 
fourth  times  as  along  as  their  tibiae,  brownish,  first  joint  as  long  as 
the  three  following  joints  taken  together,  fifth  longer  than  fourth; 
middle  and  hind  tarsi  more  black  than  in  the  male. 

Redescribed  from  the  type  material  in  the  collection  of  J.  M. 
Aldrich,  and  several  males.  These  were  taken  at  Moscow,  VoUmer 
(now  TYoy)  and  Potlatch,  Idaho,  Aug.  24-Oct.  6;  Oakland,  Cali- 
fornia, June  7;  Fairfax,  Marin  County,  California,  Oct.  15,  and  Pull- 
man, Washington,  Sept. 

Tyfe  hcaiUy. — ^Moscow,  Idaho.  Melander  and  Brues  report  it 
from  California. 

No.  2M.  DOUCHOPUS  DlCmiS,  new  spmIm. 

Male. — ^Length  4.75  mm.;  of  wing  4.5  mm.  Face  wide,  its  sides 
parallel,  silvery  white.  Front  shining  green  with  bronze  reflections. 
Antennae  yellow;  third  joint  somewhat  orbicular,  still  a  little  pointed 
at  tip,  which  is  a  little  infuscated.  Lateral  and  inferior  orbital  cilia 
yellowish,  about  four  of  the  upper  cilia  on  each  side  black. 

Thorax  green;  dorsum  with  three  broad  reddish  coppery  stripes, 
the  lateral  ones  inclosing  a  blue  spot  at  the  suture  (the  metaJlic  color- 
ing is  likely  to  vary  in  diflferent  individuals),  covered  with  an  almost 
invisible  yellowish  pollen,  which  is  more  gray  and  conspicuous  alqng 
the  front;  pleurae  dulled  with  white  pollen;  bristles  of  the  thorax 
inserted  in  small  black  dots.  Abdomen  green  with  coppery  reflec- 
tions, especially  on  the  apical  segments;  the  white  pollen  on  its  sides 
abundant.  Hypopygium  black:  its  lamellae  (fig.  208a)  rather  large, 
somewhat  triangular,  white  with  a  narrow  black  apical  border,  jagged 
and  bristly  on  lower  comer,  fringed  on  the  rest  of  the  apical  margin 
with  little  brown  hairs. 

Coxae,  femora,  and  tibiae  yellow;  middle  coxae  with  outer  surface 
mostly  blackish,  anterior  surface  of  fore  coxae  with  silvery  pollen 
and  very  minute  pale  hairs  and  a  few  black  ones  on  upper  half  of  inner 
edge.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  without  cilia,  but  with  a  row  of  minute  yellow  hairs  on  lower 
inner  edge.  Middle  tibiae  with  three  bristles  below,  two  near  apical 
third  and  one  near  basal  third,  their  basitarsi  without  a  bristle  above. 
Posterior  tibiae  a  little  thickened,  especially  near  their  base;  the 
iisual  glabrous  stripe  on  upper  surface  distinct  and  reaching  the  tip; 
inner  surface  near  the  base  with  a  glabrous  spot  extending  one-third 
the  length  of  the  tibiae.  Fore  tarsi  (%.  2086)  nearly  twice  as  long 
as  their  tibiae,  the  first  two  joints  taken  together  fully  as  long  as  the 
tibia;  first  joint  but  little  longer  than  the  two  following  taken 
together;  first  three  joints  and  base  of  fourth  yellowish,  most  of 
foiu^th  and  the  whole  of  fifth  black;  fifth  compressed  and  with  a 
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finger-like  projection  on  upper  edge  extending  over  the  claws,  this 
projection  is  two-thirds  as  long  as  the  main  portion  of  the  joint 
and  a  little  enlarged  at  its  tip.  First  two  joints  of  middle  and  hind 
tarsi  scarcely  infuscated  at  tip  (the  remaining  joints  of  middle  tarsi 
missing  in  the  type  specimen).  Caljrpters  and  hal teres  yellow,  the 
former  with  black  cilia  with  one  or  two  pale  hairs  among  them. 

Wings  (fig.  208)  grayish,  very  slightly  tinged  with  ydlowish  brown 
along  the  front;  costa  without  an  enlargement  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  beyond  its  basal  third;  hind  margin 
of  wing  scarcely  indented  at  tip  of  fifth  vein,  nearly  evenly  rounded, 
the  anal  angle  being  roimded,  not  prominent. 

Described  from  male  taken  in  Louisiana  by  Pilate  (from  the 
J.  M.  Aldrich  collection). 

Type— Male,  Cat.  No.  23059, U.S.N.M. 

No.  209.  DOUCHOPUS  DUPUCATUS  AkMch. 

Dolichopus  duplicatuB  Aldrich,  Kansas  Univ.  Quart.,  vol.  2,  1893,  p.  18,  pi.  1, 
fig.  21,  and  p.  157. 

Male. — ^Length  4.75-6  mm.;  of  wing  4.5-5.5  mm.  Face  rather 
wide,  a  little  narrowed  below,  yellowish  or  yellowish  white.  Front 
green,  the  groimd  color  often  nearly  concealed  by  yellowish  pollen. 
First  two  antennal  joints  yellow;  third  black,  as  long  as  wide, 
obtusely  pointed  at  tip.  Lateral  and  inferior  orbital  cilia  ydlowish, 
about  foiu*  of  the  upper  cilia  on  each  side  black. 

Thorax  green;  dorsum  thickly  covered  with  yellowish  pollen, 
which  is  thinner  on  the  posterior  portion,  suture  metallic  brown  with 
a  line  of  the  same  color  running  back  over  the  root  of  the  wings; 
pleurae  dulled  with  white  pollen.  Abdomen  green  with  coppery 
reflections  on  the  posterior  margins  of  the  segments;  the  white 
pollen  on  its  sides  abundant.  Hypopygium  black;  its  lamellae 
(fig.  209a)  very  large,  whitish,  sometimes  a  little  tinged  with  yellow; 
twice  as  long  as  wide,  with  a  deep  emargination  on  the  upper  edge, 
which  extends  a  little  less  than  half  the  width  of  the  lamellae,  as 
wide  on  the  margin  as  it  is  deep  and  somewhat  triangular,  thus 
forming  two  lobes  on  upper  edge,  the  inner  or  basal  one  rather  widely 
bordered  with  black  on  outer  edge  and  fringed  with  delicate  but 
rather  long  black  hairs,  outer  lobe  rather  pointed  above,  narrowly 
bordered  with  brown,  deeply  incised  on  apical  edge,  which  is  fringed 
with  delicate  black  hairs,  there  being  no  branched  bristles  such  as 
are  usually  found  on  the  jagged  edge  of  the  lamellae;  lower  edge 
fringed  with  short  black  hairs,  which  become  shorter  and  pale  near 
the  base  of  the  lamella. 

Coxae,  femora  and  tibiae  yellow.  Middle  coxae  largely  blackish  on 
outer  surface;  anterior  surface  of  fore  tarsi  with  little  black  hairs 
and  a  few  minute  yellow  ones  on  outer  corner  near  the  base.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  nearly 
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hare  below.  Middle  tibiae  with  one  large  bristle  below,  their  basitarsi 
with  one  rather  large  bristle  above  near  apical  third.  Posterior  tibiae 
very  little  thicker  than  the  others;  the  usual  glabrous  stripe  on  upper 
surface  not  conspicuous,  their  inner  surface  with  a  narrow  glabrous 
streak  at  basal  third  which  may  be  easily  overlooked.  Fore  tarsi  (fig. 
2096)  about  one  and  a  half  times  as  long  as  their  tibiae;  the  first 
two  joints  being  nearly  as  long  as  the  tibia;  three  first  joints  broi^Ti- 
ish  yellow,  last  two  black;  second  joint  three-fourths  as  long  as 
first,  third  two-thirds  as  long  as  second,  slightly  widened  at  tip; 
fourth  joint  one-third  as  long  as  third,  somewhat  triangular,  about  as 
wide  at  tip  as  it  is  long;  fifth  joint  much  compressed,  about  as  long 
as  third  and  nearly  as  wide,  somewhat  oval;  fourth  and  fifth  joints 
fringed  above  with  little  black  hairs.  Middle  tarsi  one  and  a  fourth 
times  as  long  as  their  tibiae,  black  from  the  tip  of  the  second  joint, 
still  the  second  joint  is  often  brownish.  Hind  tarsi  blackened  from 
the  tip  of  the  first  joint,  their  basitarsi  with  two  large  bristles  above. 
Calyptere  and  halteres  yellow,  the  fonner  with  black  cilia. 

Wings  (fig.  209)  grayish;  costa  not  enlarged  at  tip  of  first  vein; 
last  section  of  fourth  vein  bent  at  its  middle;  hind  margin  of  wing 
indented  at  tip  of  fifth  vein,  rather  evenly  rounded,  the  anal  angle 
being  rounded,  not  prominent. 

FeTnale. — Face  wider  than  in  the  male;  antennae,  coxae  and  wings 
as  in  the  male,  except  that  the  wing  of  the  female  is  more  tinged 
with  brown,  especially  in  front  of  third  vein;  the  middle  tibiae  have 
three  bristles  below,  two  near  apical  third  and  one  near  basal  third, 
their  basitarsi  without  a  bristle  above;  hind  basitarsi  with  one  large 
bristle  above;  fore  tarsi  plain,  a  little  infuscated  toward  their  tips, 
sometimes  quite  brownish  from  their  base  on  upper  edge,  a  little 
longer  than  their  tibiae,  fourth  and  fifth  joints  of  about  equal  length. 

Kedescribed  from  11  males  and  3  females  from  the  collection  of 
J.  M.  Aldrich.  Two  were  taken  at  Keyport,  Washington,  August  7; 
3  at  Seattle,  Washington;  5  at  Moscow,  Idaho;  2  at  Viola,  Idaho; 
and  2  at  Horseshoe  Bend,  Idaho,  June  24.  There  is  a  specimen  in  the 
United  States  National  Museum  taken  on  the  campus  at  Stanford 
University,  California,  September  26,  1909.  A.  L.  Melander  took  a 
female  at  Thompson,  Montana,  August  25. 

Type  locality, — -Washington. 

Type. — ^In  the  collection  of  the  University  of  Kansas. 

No.  210.  DOLICHOPUS  GRANDIS  Aldrich. 

DoUchopus  grandis  Aldrich,  Kansas  Univ.  Quart.,  vol.  2, 1893,  p.  21,  pi.  1,  fig.  22. 

Male. — ^Length  6.8-7.8  mm.;  of  wing  7-7.3  mm.  Face  rather 
wide,  white,  yellowish  above.  Front  shining  green  with  slight  bronze 
reflections.    Antennae  yellow;   third  joint  a  little  infuscated  at   tip, 
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scarcely  as  long  as  wide,  pointed  at  tip.  Lateral  and  inferior  orbit^ 
cilia  yellowish  white,  about  five  of  the  upper  cilia  on  each  side  black. 

Thorax  ^een  with  coppery  reflections,  which  form  three  rittae 
on  the  dorsum,  the  median  (me  narrow  and  sharply  defined,  the 
lateral  ones  broad;  dorsum  somewhat  dulled  with  yellowish  poUen, 
which  is  most  conspicuous  along  the  front;  pleurae  dulled  with 
white  pollen.  Abdomen  green  with  coppery  reflections;  the  usual 
white  pollen  forming  large  conspicuous  spots  on  the  sides  of  the 
segments;  those  on  the  sides  of  the  fifth  segment  are  sharply  defined, 
large,  somewhat  oval,  and  appear  to  be  on  a  white  ground  color  and 
without  the  usual  black  hairs;  those  on  the  other  segm^its  are  of  the 
usual  character  but  with  rather  dense  pollen.  Hypopygium  black 
with  green  reflections  on  basal  portion;  its  lamellae  (fig.  210a)  large, 
somewhat  quadrilateral,  the  upper  and  lower  edges  nearly  parallel 
and  the  apex  truncate  with  a  rather  acute  point  extending  from  upper 
corner;  they  are  twice  as  long  as  wide,  white  with  rather  narrow  black 
border  on  apical  and  the  outer  half  of  upper  margin,  jagged  and 
bristly  on  apical  margin,  with  long  delicate  yellowish  hairs  at  the 
extreme  point  and  along  the  upper  edge  for  a  short  distance;  the  rest 
of  upper  edge  with  short  black  hairs;  below  they  are  fringed  with  a 
few  small  pale  hairs. 

Fore  coxae  wholly,  middle  and  hind  coxae  largely  yellow,  the 
middle  and  hind  ones  blackened  on  most  of  their  outer  surfaces;  fore 
coxae  with  anterior  surface  covered  with  minute  ydlow  hairs,  some- 
times with  a  few  black  ones  at  base  on  outer  edge;  femora  and  tibiae 
yellow.  Middle  and  hind  femora  each  with  one  preapical  bristle,  the 
latter  ciUated  on  lower  inn^  edge  from  before  the  middle  nearly  to 
their  tips  with  yellow  hairs,  these  hairs  of  sc»newhat  equal  length 
SLud  about  three-fourths  as  long  as  the  width  of  the  femora;  they 
are  continued  neaiiy  to  the  base  of  the  femora  by  very  short  yellow 
hairs.  Middle  tibiae  with  three  bristles  below,  two  near  apical 
third  and  one  near  basal  thh*d,  their  basitarsi  with  one  large  bristle 
above  near  apical  third.  Posterior  tibiae  a  little  thickened;  the 
usual  glabrous  stripe  on  upper  surface  is  somewhat  broken  by  a  few 
hairs,  but  is  quite  distinct  and  extends  inside  of  the  inner  row  of  laige 
bristles,  quite  widely  so  near  the  base.  Fore  tarsi  (fig.  2106)  one  and 
a  half  times  as  long  as  their  tibiae;  first  two  joints  yellow,  second 
very  thin,  one-fourth  longer  than  first,  glabrous  on  the  sides,  with  a 
row  of  conspicuous,  but  short,  black  hairs,  of  uniform  length  on  both 
edges;  last  three  joints  black,  compressed^  taken  together  two-thirds 
as  loi.g  as  first,  third  a  little  longer  than  fom-th  and  slightly  shorter 
than  fifth,  a  little  widened,  more  so  at  tip,  fourth  slightly  wider  than 
third,  about  as  wide  as  long,  fifth  nearly  orbicular  in  outUne,  tipped 
with  little  white  hairs,  which  are  quite  conspicuous.  Middle  and 
hind  tarsi  black  from  the  tip  of  the  first  joint,  the  former  about  one 
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and  a  fourth  times  as  long  as  their  tibiae.  Calypters  and  halteres 
yelloW;^  the  former  with  bkck  ciha. 

Win03  (fig.  210)  tinged  with  yellowish  brown ;  costa  a  little  enlarged 
at  tip  of  first  vein,  tapering  to  its  tip;  seeond  and  third  veins  con- 
siderably arcuated  and  bent  backward  at  tip;  last  section  of  fourth 
vein  bent  before  its  middle;  beyond  this  bend  it  is  a  little  arched; 
hind  margin  of  wing  notched  at  tip  of  fifth  vein;  anal  angle  cut  off 
nearly  parallel  with  sixth  vein,  not  rounded,  the  wing  being  narrowed 
at  its  base. 

Female, — Face  wide,  grayish;  hind  femora  without  cilia;  fore  tarsi 
plain,  one  and  a  foiu*th  times  as  long  as  their  tibiae,  black  from  the 
tip  of  the  first  joint;  fifth  joint  as  Icmg  as  third,  fourth  shorter;  wings 
with  the  veins  less  arcuated  and  the  anal  angle  slightly  more  rounded. 

Redescribed  from  the  type  which  was  taken  in  Calif omia;  2  males 
and  2  females  taken  at  Corvallis,  Oregon,  July  (Aldrich) ;  2  males 
taken  at  Salem,  Oregon,  July  4;  and  1  female  taken  at  Fieldbrook, 
Calif  omia,  May  31. 

The  male  and  female  both  s(»netimes  have  a  second  bristle  on 
upper  edge  of  middle  basitarsi  before  the  middle,  which  is  smaller 
than  the  one  near  basal  third. 

Type^. — ^University  of  Kansas  and  in  Aldrich  collection. 

No.  211.  DOLICHOPUS  SUPERBUS,  new  apMleii. 

Male. — Length '5.5-7  mm.;  of  wing  6-7  mm.  General  color,  pol- 
len tA  thorax,  face  and  front,  bristles  of  middle  tibiae  and  basitarsi, 
and  form  of  wing,  the  same  as  in  gramiie  Aldrich,  accept  that  the 
bend  <hi  the  last  section  of  fourth  vein  is  at  or  very  near  basal  third 
and  the  anal  angle  of  wing  is  slightly  more  rounded  (fig.  211).  The 
hypopygial  lamdlae  (fig.  21  li)  are  long  and  narrow,  being  foiur  times 
as  long  as  wide;  they  taper  abruptly  and  nearly  evenly  at  tip  into  a 
rather  kmg  and  acute  point;  are  white  with  a  moderately  wide  black 
bcHrder  around  the  apical  end;  there  are  one  or  two  branched  bristles 
below  the  point  at  tip;  this  point  is  black  and  fringed  with  long, 
delicate  yellowish  hairs,  both  above  and  below  as  well  as  at  tip; 
some  of  these  hairs  may  have  a  brownish  color,  upper  edge  fringed 
with  Mack  hairs  and  lower  edge  with  little  pale  hairs.  Middle  and 
hind  femora  each  with  one  preapical  bristle,  the  latter  with  a  few 
yellowisfa  hairs  on  lower  inner  edge  near  apical  third,  the  longest 
being  nearly  half  as  long  as  width  of  fen[M>ra;  they  become  shorter 
n^ndly  both  toward  base  and  tip,  although  continued  the  whole  length 
of  Uie  femora  by  minute  yellow  hairs;  there  are  scarcely  enough  of 
these  hairs  to  call  them  cilia.  Hind  tibiae  as  in  gmvMa.  Fore  tarsi 
CBg.  211a)  one  and  two-thirds  times  as  long  as  their  tibiae;  first  three 
joints  yellow,  still  the  third  is  sometimes  almost  black,  second  and 
third  r^Tj  thin,  glabrous  on  the  sides,  second  fringed  on  edges  with 
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black  hairs  as  in  grandis;  third  joint  a  little  wider  than  the  second, 
nearly  twice  as  long  as  fourth,  and  ftdly  as  long  as  fifth,  which  is  a 
little  longer  than  in  grandis;  fifth  joint  oval  with  a  few  white  hairs 
at  tip,  but  they  are  not  conspicuous  as  in  grandis;  fourth  and  fifth 
joints  black,  the  fourth  longer  than  wide. 

Female. — ^Is  almost  like  that  of  grandis;  still  the  third  vein  is  a 
little  straighter  and  therefore  more  paraUel  with  fourth;  the  bend  in 
fourth  vein  is  a  very  little  nearer  the  cross  vein,  and  perhaps  the  face 
is  a  little  more  white  in  color  than  that  of  grandis. 

Described  from  3  males  and  2  females  taken  in  Monterey  Coimty, 
California,  July  12. 

IVpe.— Male,  Cat.  No.  23060,  U.S.N.M. 

No.  212.  DOUCHOPUS  BUFICORNIS  Loew. 

Doliehopus  ruficorms  Lobw,  Neue  Beitr.,  vol.  8,  1861,  p.  21;  Mon.  N.  Amer. 
Dipt.,  pt.  2, 1864,  p.  63. 

Male. — ^Length  4.3-5  mm.;  of  wing  4-4.5  mm.  Face  of  moderate 
width,  a  little  wider  above,  silvery  white.  Front  shining  green, 
usually  with  blue  or  violet  reflections.  Anteimae  (fig.  212a)  yellow; 
third  joint  about  one  and  one-half  times  as  long  as  wide,  nearly 
straight  above,  rounded  below,  pointed  at  tip.  Lateral  and  inferior 
orbital  cilia  white,  about  four  of  the  upper  cilia  on  each  side  black. 

Thorax  green  with  slight  bronze,  and  usually  with  conspicuous 
blue  reflections;  dorsum  dulled  with  a  little  grayish  pollen;  pleurae 
with  white  pollen.  Abdomen  green  with  bronze  reflections;  the 
white  pollen  on  its  sides  abundant.  Hypopygium  black,  more  or 
less  yellowish  on  upper  side;  its  lamellae  of  moderate  size,  somewhat 
orbicular,  white  with  a  narrow  black  border  on  the  apical  margin, 
jagged  and  bristly  at  lower  comer,  fringed  above  witi  little  black 
hairs. 

Coxae,  femora,  and  tibiae  yellow,  almost  whitish;  middle  coxae 
with  a  blackish  streak  on  outer  surface;  fore  coxae  with  white  pollen 
and  very  minute  white  hairs  on  the  anterior  side,  these  hairs  so  small 
that  the  surface  appears  almost  glabrous.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  with  very  minute  white  hairs 
on  the  lower  half,  and  ciliated  on  lower  inner  edge  with  long,  delicate 
white  hairs,  the  longest  of  which  are  slightly  longer  than  the  width 
of  the  femora.  Middle  tibiae  with  one  bristle  on  lower  anterior  edge 
near  basal  third,  their  basitarsi  without  a  bristle  above.  Posterior 
tibiae  only  slightly  thickened;  the  usual  glabrous  stripe  on  upper 
surface  narrow  and  reaching  from  near  the  base  to  apical  third;  there 
is  also  a  glabrous  streak  on  inner  surface  from  the  base  to  near  their 
middle.  Fore  tarsi  (fig.  212b)  nearly  one  and  three-fourths  times 
as  long  as  their  tibiae;  first  four  joints  pale  yellow,  fifth  black,  com- 
pressed, nearly  orbicular,  still  a  little  wider  at  tip;  second  joint  three- 
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fifths  as  long  as  first,  third  three-fourtiiB  as  long  as  secondi  fourth 
about  one-fourth  as  long  as  third,  and  about  equal  to  fifth  in  length, 
yery  slightly  widened  at  tip;  middle  and  hind  tarsi  more  than  one 
and  one-fourth  times  as  long  as  their  tibiae,  darkened  toward  their 
tips,  but  not  black;  posterior  basitarsi  with  two  large  bristles  above. 
Calypters  and  halteres  pale  yellow,  the  former  with  black  cilia. 

Wii^  (fig.  212)  grayish,  usually  with  a  yellowish  tinge  which  is 
more  conspicuous  along  the  front  of  the  wing;  veins  yellowish 
brown;  costa  yellow  on  inner  edge  with  a  small  knotrlike  enlarge- 
ment at  tip  of  fourth  vein;  last  section  of  fourth  vein  bent  before  its 
middle;  hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein, 
nearly  evenly  rounded,  the  anal  angle  being  obsolete. 

Female, — ^Face  wider  than  in  the  male,  silvery  white;  hind  femora 
without  cilia,  but  with  minute  white  hairs  on  lower  half;  fore  tarsi 
plain,  about  one  and  one- third  times  as  long  as  their  tibiae;  all  tarsi 
only  a  little  darkened  toward  their  tips;  costa  without  an  enlarge- 
ment at  tip  of  fifth  vein;  anal  angle  of  wing  more  prominent  than  in 
the  male,  still  it  is  rounded  off. 

Redescribed  from  the  type  material  and  6  males  and.  1  female. 
Two  males  and  the  female  were  taken  at  Fayetteville,  Arkansas,  July 
30-August  15;  1  male  at  Lawrence,  Kansas;  2  males  in  Erie  County, 
New  York  (1  at  East  Aurora,  July  12 ;  1  on  Grand  Island,  August  18) ; 
and  1  male  at  Niagara  Falls,  New  York,  July  20. 

Type  locality — ^Middle  States. 

Type. — Museum  of  Comparative  Zoology,  Ciunbridge;  Massa- 
chusetts. 

No.  21S.  DOUCHOPUS  LONGIPENNIS  Loew. 

Dolidiopus  longipennU  Lobw,  Neue  Beitr.,  vol.  8,  1861,  p.  13;  Mon.  N.  Amer. 
Dipt.,  pt.  2,  1864,  p.  57.— Aldbich,  Kansas  Univ.  Quart.,  vol.  2, 1893,  p.  13, 
I^.  1,  fig.  8.— Mblandbr  and  Brubs,  Biol.  BuU.,  vol.  1, 1900,  p.  148.— John- 
son, BuU.  Amer.  Mus.  Nat.  Hist.,  vd.  32, 1913,  p.  64. 

Male. — ^Length,  6-6  mm.;  of  wing,  6-7  mm.  Face  rather  wide,  a 
little  narrowed  below,  silvery  white,  more  or  less  tinged  with  yellow 
above.  Front  green,  sometimes  with  blue  reflections,  shining  but 
with  thick  gray  pollen  along  the  orbits.  Antennae  yellow;  third 
joint  more  or  less  blackened  at  tip,  a  little  longer  than  wide,  obtusely 
pointed.  Lateral  and  inferior  orbital  cUia  pale  yellow,  about  eight 
of  the  upper  cilia  on  each  side  black. 

Thorax  green,  usually  with  a  narrow  median  and  wide  lateral 
stripes  of  a  bronze  or  coppery  color  on  the  dorsum;  pleiu*ae  dulled 
with  white  pollen.  Abdomen  green  with  coppery  reflections;  the 
white  pollen  on  its  sides  abundant  and  reaching  upon  the  dorsum. 
Hypopygium  black;  its  lamellae  of  moderate  size,  somewhat  ellipti- 
cal, nearly  twice  as  long  as  wide,  white  with  a  wide  black  border  on 
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apical  margin,  which  extends  nantyvdy  along  the  upper  edge;  jigged 
and  bristly  at  apex,  fringed  above  with  a  few  bristle-like  hairs. 

Coxae,  femora,  and  tibiae  yellow.  Middle  coxae  more  or  less 
blackened  on  outer  surface;  anterior  surface  of  icre  coxae  covered 
with  white  pollen  and  ddicate  yellow  hairs,  sometimes  with  a  few 
minute  black  hairs  akmg  the  inner  edge.  Middle  and  hind  femora 
each  with  one  preapical  bristle,  the  latter  without  cilia,  but  with  a 
row  of  minute  yellow  hairs  on  lower  inner  edge.  Middle  tibiae 
with  three  bristles  below,  two  near  apicid  and  one  near  basal  third, 
their  basitarsi  with  a  large  bristle  near  apical  third.  Posterior 
tibiae  a  little  thickened;  the  usual  glabrous  stripe  on  upper  surface 
distract,  but  a  little  broken  by  a  few  hairs ;  just  inside  of  the  inner  row 
of  large  bristles  is  another  narrow  glabrous  stripe  extending  their 
whole  length  and  uniting  with  the  upper  one  at  the  tip  of  the  tibiae. 
Fore  tarsi  (fig.  213a)  one  and  a  fourth  times  as  long  as  thdr  tibiae, 
yellow  with  the  last  two  and  a  half  joints  black;  first  two  joints 
plain,  second  joint  fully  three-fourths  as  long  as  first;  last  three  joints 
scarcely  at  aU  compressed,  taken  together  about  as  long  as  second; 
third  and  fourth  joints  fringed  above  with  long  black  hairs,  fifth  some- 
what orbicular  and  frilled  above  with  little  black  hairs.  Middle  tarsi 
blackened  from  the  tip  of  the  fiist  joint,  still  the  second  often  yellow- 
ish. Hind  tarsi  deep  black  from  the  tip  of  the  first  joint.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  213)  long,  narrowed  toward  the  root,  grayish,  more  or 
less  tinged  with  yellowish  brown;  costa  with  a  small  knot-like  enlarge- 
ment at  tip  of  first  vein;  last  section  of  fourth  vein  bent  beyond  its 
basal  third,  the  posterior  angle  of  this  bend  often  bears  a  stump; 
hind  margin  of  wing  a  little  indented  at  tip  of  fifth  vein;  there  is  a 
slight  lobe  at  tip  of  sixth  vein  and  another  at  the  anal  angle,  with  a 
shallow  sinus  between  them. 

Female. — Very  like  the  male,  except  the  face  is  wider,  and  there  is 
only  a  slight  indication  of  the  lobe  at  tip  of  sixth  vein,  the  hind  margin 
being  more  broadly  rounded  and  the  anal  angle  slightly  cut  off  from 
the  tip  of  the  sixth  vein. 

Redescribed  from  many  males  and  females  from  the  following  loca- 
tions: Lafayette,  Indiana,  May  19-July  4;  Merchantville,  New  Jersey, 
(Johnson),  June  28;  Plummers  Island,  Maryland,  July  28;  Chain 
Bridge,  District  of  Columbia,  June  15;  East  Falls  Church,  Virginia, 
(Banks),  August  3;  Irving,  New  York,  August  26;  Ithaca,  New  York; 
Montgomery  County,  Pennsylvania,  July  4;  Ohio;  Columbia,  Mis- 
souri, Jime  1;  Knoxville,  Tennessee,  May  21  (Summers);  North 
Carolina;  Florida;  Lawrence,  Kansas,  Jidy;  Waubamic,  Ontario, 
June  14   (Parish). 

Type  localities. — ^Middle  States  and  Washington,  District  of  Co- 
lumbia. Melander  and  Brues  report  it  from  Vancouver  Island; 
Johnson  from  Florida. 
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No.  214.  DOUGHOPUS  SASOTBB  Lmw. 

Dolichopus  sorties  Loew,  Cent.,  vol.  7,  1866,  No.  81.— Melander  and  Brues, 
Biol.  Bull.,  vol.  1, 1900,  p.  148.— Aldrich,  Cat.  N.  Amer.  Dipt.,  1905,  p.  304, 
note. 

Male. — Length  S-5.5  mm.;  of  wing  5-6.7  mm.  Face  wide,  only  a 
little  narrowed  below,  silvery  white.  Front  green,  sometnnes  with 
blue  or  violet  reflections.  Antennae  yellow;  tlurd  joint  about  as  long 
as  wide,  obtusely  pointed  at  tip,  sometimes  infuscated  on  apical  half. 
Lateral  and  inferior  orbital  cilia  yellowfeh,  about  eight  of  the  upper 
ciUa  tm  each  side  Uack. 

Thorax  green,  usually  with  bronze  reflections;  dorsum  usually  witli 
three  coppery  vittae,  the  median  one  narrow  and  sharply  defined, 
dolled  wiiti  a  little  grayish  pollen,  especially  along  the  front;  pleurae 
dulled  with  white  pollen.  Abdomen  green  with  coppery  reflections ; 
the  white  pollen  on  its  sides  abundant  and  extending  upon  the  dor- 
sum. Hypopygium  black  with  metallic  reflections  on  basal  portion; 
its  lamellae  of  moderate  size,  somewhat  elliptical,  nearly  twice  as 
long  as  wide,  yellowish  or  whitish  with  a  black  border,  which  is  wide 
on  apical,  narrow  on  upper  margin,  jagged  and  bristly  at  apex, 
fringed  on  upper  edge  with  rather  long  black  hairs,  below  with  a  few 
small  pale  hairs. 

Ooxae,  femora  and  tibiae  yellow.  Middle  coxae  blackened  on 
outer  side;  fore  coxae  with  white  pollen  and  little  pale  hairs  on  their 
anterior  surface,  mixed  with  the  pale  hairs  on  apical  third  are  a  few 
minute  black  ones,  which  also  cover  the  inner  edge  to  their  base. 
Middle  and  hind  femora  each  with  one  preapical  bristle,  the  latter 
nearly  bare  below,  still  with  a  row  of  little  yellow  hairs  on  lower  inner 
edge.  Middle  tibiae  with  three  bristles  below,  two  at  apical  and  one  at 
basal  third,  their  basitarsi  with  one  li^e  bristle  above  near  apical 
tJiird.  Posterior  tibiae  a  little  thickened,  the  usual  ^abrous  stripe  on 
upper  surface  distinct  but  broken;  inner  surface  with  a  glabrous  spot 
near  basal  third,  where  the  tibiae  are  sUghtly  more  thickened,  from  the 
spot  extending  to  the  tip  is  a  glabrous  line,  formed  by  the  omission 
of  a  single  row  of  little  hairs.  Fore  tarsi  (fig.  214)  one  and  a  fourth 
times  as  long  as  their  tibiae,  yellow,  black  from  the  middle  of  the 
third  joint;  second  joint  scarcely  two  thirds  as  long  as  first,  last  three 
joints  taken  together  scarcely  as  long  as  the  second,  black;  third  and 
fourth  fringed  above  with  long  black  hairs,  slightly  compressed,  fourth 
about  as  wide  as  long,  fifth  joint  nearly  orbicular,  fringed  above  with 
little  black  hairs.  Mddle  and  hind  tarsi  black  from  the  tip  of  the 
first  joint,  the  former  a  little  longer  than  their  tibiae.  Calypters 
and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (figs.  214a)  grayish;  inner  edge  of  costa  yellowish;  costa 
with  a  slight  elongated  enlargement  at  tip  of  first  vein;  last  section  of 
fourth  vein  bent  just  beyond  its  basal  third,  sometimes  the  posterior 
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angle  of  this  bond  bears  a  stump;  hind  margin  of  wing  distinctly 
indented  at  tip  of  fifth  vein;  anal  angle  very  prominent. 

Female. — Face  wide,  white;  fore  tarsi  plain,  first  joint  slightly 
longer  than  the  two  following  taken  together,  second  more  than  half 
as  long  as  first  and  about  as  long  as  third  and  fourth  taken  together, 
fifth  scarcely  as  long  as  fourth,  last  three  joints  black,  still  the  base 
of  third  more  or  less  yellow;  wing  as  in  the  male,  except  that  the  anal 
angle  is  not  quite  so  prominent. 

Redescribed  from  five  males  and  two  females,  the  males  were  taken 
as  follows:  One  at  Delaware  Water  Gap,  New  Jersey,  July  11;  two 
at  Lafayette,  Indiana,  July  4;  one  at  Toronto,  Ontario,  June  13;  and 
one  at  Fort  Erie,  Ontario,  July  4. 

Type  locality. — Illinois.  Melander  and  Brues  report  it  from  Wis- 
consin. 

Aldrich  in  a  note  in  the  Catalogue  of  North  American  Diptera  gives 
the  color  and  size  of  the  third  joint  of  fore  tarsi  as  a  distinguishing 
character  of  this  and  longipennis.  I  do  not  find  these  characters 
reliable,  at  least  they  are  not  very  certain,  but  the  two  species  are 
readily  separated  by  the  form  of  the  anal  angle  of  the  wing,  in  sarotes 
the  anal  angle  is  very  prominent  and  evenly  rounded,  the  wing  being 
of  nearly  equal  width,  while  in  longipennia  it  is  rather  prominent  but 
much  narrowed  and  there  are  two  small  lobee  one  at  tip  of  sixth  vein 
and  one  at  the  anal  angle;  they  are  also  separated  by  the  second  joint 
of  fore  tarsi  being  nearly  as  long  as  the  first  in  longipennia  and 
scarcely  two- thirds  as  long  as  first  in  sarotes. 

No.  215.  DOUCHOPUS  CUPRINUS 


Dolichopus  cuprinus  Wibdemank,  Ausb.  Zw.,  vol.  2,  1830,  p.  230. — Say,  Joum. 
Acad.  Sd.  Fhila.,  vol.  3,  1823,  p.  86,  complete  works,  vol.  2,  p.  76  (both 
cupreWf  preoccupied).— Ix>BW,  Neue  Beitr.,  vol.  8,  1861,  p.  20;  Hon.  N. 
Amer.  Dipt,  pt.  2,  1869,  p.  56.— Aldbich,  Eanaaa  Univ.  QuarL,  vol.  2, 
1893,  p.  12,  pi.  1,  fig.  7.— Mblakdbb  and  Bbubs,  Biol.  Bull.,  voL  1, 1900, 
p.  148.^JoHN80N,  InsectB  of  New  Jersey,  1909,  p.  756. 

Male. — ^Length  4-6  mm. ;  of  wing  4-5.3  mm.  Face  wide,  only  a 
little  narrowed  below,  silvery  white,  slightly  tinged  with  yellow 
above.  Front  green,  sometimes  blue,  or  even  dark  violet,  shining. 
Antennae  yellow;  third  joint  a  little  longer  than  wide,  pointed  at  tip, 
which  is  sometimes  a  little  infuscated.  Lateral  and  inferior  orbital 
cilia  yellowish  white,  with  five  or  six  stout  black  cilia  on  each  aide 
above. 

Thorax  green  with  bronze  and  usually  blue  reflections,  and  with 
three  coppery  vittae  on  the  dorsum,  the  median  one  narrow  and 
sharply  defined  (in  one  specimen  before  me  the  dorsum  is  deep  violet 
and  the  vittae  are  dark  green) ;  dorsum  a  little  dulled  with  grayish  pol- 
len ;  pleurae  with  whitish  pollen.  Abdomen  green  with  bronze  and  cop- 
pery reflections;  the  white  pollen  on  its  sides  abundant  and  extending 
upon  the  dorsum.    Hypopygium  black;  its  lamellae  of  moderate 
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size,  somewhat  elliptical,  white  or  yellowish  white  with  a  black 
border,  which  is  broad  on  lower  apical  corner,  jagged  and  bristly  at 
apex,  fringed  above  with  a  few  black  hairs. 

Coxae,  femora,  and  tibiae  yellow.  Middle  coxae  blackened  on 
outer  surface;  fore  coxae  with  white  pollen  and  delicate  little  white 
hairs  on  anterior  surface,  and  with  a  few  small  black  hairs  at  base  on 
inner  edge,  which  sometimes  extend  narrowly  to  the  tip.  Middle 
and  hind  femora  each  with  one  preapical  bristle,  the  latter  ciliated  on 
lower  inner  edge  with  long  yellow  hairs,  the  longest  of  which  are 
longer  than  the  width  of  the  femora,  these  long  hairs  begin  near  the 
middle  of  the  femora  and  do  not  reach  the  tip,  on  the  basal  half  of 
the  femora  the  hairs  become  much  shorter  and  are  very  short  toward 
the  base.  Middle  tibae  with  three  bristles  below,  two  near  apical 
and  one  near  basal  third,  their  basitarsi  with  one  large  bristle  above 
near  apical  third.  Posterior  tibiae  but  little  thickened;  the  usual 
glabrous  stripe  on  upper  surface  distinct  but  not  quite  reaching  the 
base;  inner  surface  largely  glabrous;  on  apical  fourth  it  is  narrowed 
to  a  line  inside  of  the  inner  row  of  large  bristles.  Fore  tarsi  (fig.  215) 
nearly  one  and  a  half  times  as  long  as  their  tibiae,  first  two  joints 
taken  together  nearly  as  long  as  the  tibia,  slender,  yellow,  second 
joint  two- thirds  as  long  as  the  first;  last  three  joints  taken  together  as 
long  as  the  second,  third  with  its  basal  half  or  more  whitish,  apex 
black,  scarcely  widened,  fringed  on  upper  edge  with  long,  dense, 
black  hairs;  fourth  and  fifth  joints  taken  together  scarcely  as  long  as 
third,  fourth  slightly  longer  than  fifth  and  a  little  wider,  fringed 
above  with  black  hairs  which  are  not  as  long  as  those  on  the  third 
joint.  Middle  and  hind  tarsi  black  from  the  tip  of  the  first  joint, 
the  former  about  one  and  a  fourth  times  as  long  as  their  tibiae. 
Calypters  and  halteres  yellow,  the  former  with  black  cilia. 

Wings  (fig.  215a)  grayish,  slightly  tinged  with  brown  in  front; 
costa  with  a  very  slight  enlargement  at  tip  of  first  vein;  last  section 
of  fourth  vein  bent  at  right  angles  before  its  middle  and  with  a 
stump  at  the  posterior  bend;  anterior  bend  usually  rounded,  very 
rarely  with  a  sharp  right  angle  and  a  stump ;  third  vein  bent  backward 
a  very  little  toward  the  tip  but  usually  running  parallel  with  the 
fourth  at  tip;  hind  margin  of  wing  slightly  indented  at  tip  of  fifth 
vein,  evenly  rounded,  the  anal  angle  being  rounded  and  not  very 
prominent. 

Female, — ^Face  wider  than  in  the  male  and  more  grayish,  hind 
femora  without  cilia;  fore  tarsi  plain,  a  little  longer  than  their  tibiae, 
the  first  joint  about  as  long  as  the  three  following  taken  together, 
fourth  very  slightly  longer  than  fifth;  hind  tibae  without  the  glabrous 
surface  on  inside. 

Redescribed  from  numerous  specimens  from  the  following  places: 
Portland,  Maine,  July  9;  Evanston,  Illinois,  July;  Hancock,  Mary- 
land, May  29;  ^bank.  South  Dakota;  Lafayette,  Indiana,  June  11 ; 
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Hartford,  Connecticut,  June  15;  New  Jersey,  July  14;  Western  New 
York,  June  14-September  6;  Fort  Erie,  Ontario,  June  20;  Toronto, 
Ontario,  July  4-12:  Kearney,  Ontario,  July  27;  Montreal,  Quebec, 
July  21. 

Type  locality. — ^Maryland.  Loew  reports  it  from  Virginia  and 
Nebraska;  Aldrich  from  Massachusetts  and  Kansas;  Melander  and 
Brues  from  Illinois,  Wisconsin,  Wyoming;  Johnson  from  Jamesborg, 
New  Jersey,  July  4,  Dover,  New  Jersey,  June  16,  Merchantville, 
New  Jersey,  June  28. 


No.  216.  DOUCHOPUS  ABSONUS,  new  i 

Male. — ^Length  5-6  mm.;  of  wing  5.5-6  mm.  Face  wide,  silvery 
white,  tinged  with  yellow  above,  a  little  narrowed  below.  Front 
shining  green,  sometimes  with  blue  reflections.  Antennae  yellow; 
third  joint  a  little  longer  than  wide,  obtusely  pointed  at  tip,  which  is 
sometimes  a  little  infuscated.  Lateral  and  inferior  orbital  cilia 
yellowish  white,  about  six  of  the  upper  cilia  on  each  side  black. 

Thorax  green  or  blue-green,  with  coppery  reflections,  which  usually 
form  three  vittae  on  the  dorsum,  the  median  one  narrow  and  sharply 
defined;  dorsum  a  Uttle  dulled  with  gray  pollen;  pleurae  with  white 
pollen.  Abdomen  green  with  coppery  reflections;  the  white  pollen 
on  its  sides  abundant  and  extending  upon  the  dorsimi.  Hypopy- 
gium  black;  its  lamellae  of  moderate  size,  somewhat  elliptical  in  out- 
line, about  twice  as  long  as  wide,  whitish  with  a  black  apical  border, 
which  is  widest  at  upper  corn«r,  jagged  and  bristly  at  apex,  fringed 
above  with  a  few  black  hairs. 

Coxae,  femora  and  tibiae  yellow.  Middle  coxae  blackened  a  little 
on  outer  surface;  fore  coxae  with  white  pollen  and  delicate  little 
whitish  hairs  on  anterior  surface,  sometimes  with  numerous  little 
black  hairs  along  inner  edge.  Middle  and  hind  femora  each  with  one 
preapical  bristle,  the  hind  ciUated  with  long  yellowish  white  hairs 
on  lower  inner  edge  for  nearly  their  whole  length;  these  hairs  are  of 
nearly  equal  length,  and  not  over  one-half  as  long  as  the  width  of  the 
femora,  sometimes  much  shorter  than  that,  so  they  coidd  scarcely  be 
called  ciha.  Middle  tibiae  with  three  bristles  bdow,  two  near  apical 
and  one  at  basal  third,  their  basitarsi  with  one  bristle  near  apical 
third.  Posterior  tibiae  only  slightly  thickened,  the  usual  glabrous 
stripe  on  upper  surface  distinct  but  narrow,  the  inner  surface  largely 
glabrous,  still  the  glabrous  portion  narrowing  toward  their  tips  and 
reduced  to  a  narrow  line  on  apical  foiulh.  Fore  tarsi  (fig.  216) 
about  one  and  a  third  times  as  long  as  their  tibiae,  the  firat  t^iro 
joints  taken  together  being  as  long  as  the  tibia,  second  two-thirds 
as  long  as  first,  both  yellow;  third  joint  with  its  basal  half  white^ 
apical  half  black,  a  little  less  than  haU  as  long  as  second,  compressed, 
fringed  above  with  long  dense  black  hairs  whidi  begin  before  the 
middle  of  the  joint,  usually  preceded  by  a  single  long  hair  nearer  the 
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base;  fouiih  and  fiftii  joints  deep  black;  of  nearly  equal  length, 
fourth  about  as  wide  as  long,  fringed  aboTe  with  black  hairs  which 
are  ^lorter  than  those  on  third  joint,  fifth  narrower  than  fourth, 
OTal,  fourth  and  fifth  taken  together  about  equal  to  third  in  lengtJi. 
Middle  and  hind  tarsi  about  one  and  a  half  tunes  as  long  as  their 
tibiae,  black  from  the  tip  of  the  first  jcunt.  Calypt^^s  aod  halteres 
yellow,  the  former  with  black  cSBml. 

Wings  (fig.  216a)  grajdsh,  slightly  tinged  with  brown  in  front; 
costa  with  a  small  elongate  enlargement  at  tip  of  first  vein;  last  sec- 
tion of  fourth  vein  bent  at  a  right  angle  before  its  middle,  the  pos- 
terior bend  with  a  stump,  the  anterior  bend  usually  rounded,  but 
sometimes  it  is  also  a  right  angle,  rarely  there  is  no  stump  at  either 
bend;  third  vein  bent  backward  at  tip  a  very  little;  hind  margin  of 
wing  a  little  indented  at  tip  of  fifth  vein;  anal  angle  prominent, 
extending  a  very  little  toward  the  root  of  the  wing. 

Female. — ^Face  wide;  fore  tarsi  plain,  black  from  the  midcfle  of  the 
third  joint;  wing  about  as  in  the  male,  hind  femora  without  cilia. 

Described  from  many  males  and  females:  Grand  Island,  Erie 
Coxmty,  New  Yoric,  August  7-29;  Buffalo,  New  York,  September  2 
(VanDuzee);  Battle  Creek,  Michigan  (Aldrich);  Fort  Erie,  Ontario, 
July  2;  Ridgeway,  Ontario,  July  6-September  6;  Montreal,  Quebec, 
August  17. 

This  differs  from  cuprinus  Loew  in  the  shorter  cilia  of  the  hind 
femora,  and  the  more  compressed  and  larger  third  joint  of  fore  tarsi, 
wfaidi  is  also  fringed  with  longer  and  denser  hairs,  the  anal  angle  of 
the  wing  is  much  more  prominent  in  ahsonus  than  in  cuprinus. 

TVpe.— Male,  Cat.  No.  23061,  U.S.N.M. 

No.  217.  DOUCHOPUS  MICIBOPYGA  Wahlberg. 

DoUdtofnm  mikrapyga  Wablbbso,  Yet.  Akad.  FQdkaiidl.,  1850,  p.  216.— Zbttbr- 
STBDT,  Dipt.  Scanil.,  vol.  11, 1852,  p.  4278. 

Two  females  that  may  be  this  species  were  tak^i  in  Colorado  by 
Baker.  They  are  a  little  longer  than  the  description  would  call  for 
and  the  tibiae  seem  to  be  a  little  different  color,  the  four  anterior  ones 
being  wholly  yellowish  and  the  posterior  ones  almost  wholly  black,  as 
I  understand  Zetterstedt  the  tibiae  should  all  be  testaceous  or  3reQow- 
ish  with  black  tips,  still  in  most  points  they  agree  with  his  description. 

They  have  the  face  wide,  whitish;  front  shining  green;  lateral  and 
inferior  orbital  cilia  whitish  yellow,  about  eight  of  the  upper  cilia  on 
each  side  black.  Thorax  and  abdomen  green,  the  former  didled  with 
brownish  pollen.  Coxae  black,  anterior  pair  with  black  hairs  on  the 
front  side;  anterior  femora  black  with  yellow  tips;  middle  femora 
3rBllowi8h  with  the  lower  edge  black  for  two-thirds  their  length; 
hind  femora  yellowish  with  upper  and  lower  edges  black;  fore  and 
middie  tibiae  wholly  yellowish,  the  former  with  one  bristle  below, 
their  bastarsi  without  a  bristle  aboye.    Middle  and  hind  femora  each 
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with  one  preapical  bristle;  hind  tiUae  black,  a  very  little  yellowish 
above  at  base;  fore  tarsi  yeUowish,  a  little  infuscated  from  the  tip  of 
the  first  joint;  middle  and  hind  tarsi  black,  the  former  with  the  first 
jomt  a  little  tinged  with  yellow.  Calypters  and  halteres  yellow,  the 
former  with  black  cilia. 

Wings  dark  grayish;  last  section  of  fourth  vein  bent  just  before  its 
middle;  hind  margin  of  wing  not  indented  at  tip  of  fifth  vein;  anal 
angle  prominent. 

Type. — In  University  of  Limd,  Sweden,  from  Europe. 


No.  2U.  DOUCHOPUS  AnmOPS,  new  i 

Female, — ^Length,  5.2  mm.;  of  wing,  5.7  mm.  Face  wide,  yellow- 
ish brown,  the  black  ground  color  showing  through  its  pollen.  Front 
and  occiput  opaque,  with  yellowish  brown  pollen.  Antennae 
wholly  black,  still  the  first  joint  appears  gray  on  the  lower  edge 
when  viewed  from  below;  lateral  and  inferior  orbital  ciha  yellowish, 
almost  the  color  of  the  pollen  of  the  face,  about  eight  of  the  upper 
cilia  on  each  side  black. 

Dorsum  of  the  thorax  greenish,  but  so  thickly  covered  with  yellow- 
ish brown  pollen  as  almost  to  conceal  the  ground  color;  pleurae  more 
blackish  with  gray  pollen.  Abdomen  greenish  with  coppery  reflec- 
tions and  wide  black  incisures,  rather  thickly  covered  with  grayish 
white  pollen. 

Coxae,  femora,  tibiae  and  tarsi  black,  with  the  articulations  of  the 
femora  and  tibiae  yellowish;  middle  tibiae  with  one  large  bristle  be- 
low, their  basitarsi  without  a  bristle  above;  posterior  basitarsi  with 
two  laj^e  bristles  above.  Calypters  and  halteres  yellow,  the  former 
with  black  cilia. 

Wings  dark  grayish  or  brownish,  the  veins  narrowly  bordered  with 
brown;  last  section  of  fourth  vein  a  little  bent  before  its  middle;  hind 
margin  of  wing  not  indented  at  tip  of  fifth  vein,  rather  evenly  rounded ; 
wings  wide,  widest  just  before  the  tip  of  fifth  vein;  anal  angle  prom- 
inent. 

Described  from  1  female  taken  by  J.  M.  Aldrich  at  Lafayette,  Indi- 
ana, March  28. 

2VP«.--Female,  Cat.  No.  23062,  U.S.N.M. 

I  am  describing  this  rather  remarkable  form  from  the  female,  as  it 
seems  to  me  that  the  male  will  very  easily  be  recognized  when  foimd. 

No.  219.  DOUCHOPUS,  species. 

A  female  taken  in  Alaska  which  has  the  cilia  of  the  calypters  yel- 
low, antennae  mostly  yellow,  and  the  middle  tarsi  wholly  deep  black. 
It  does  not  seem  best  to  give  this  a  name  without  more  specimens,  in 
fact  not  until  the  male  is  found;  stiU  it  seems  to  be  an  entirely  new 
form  and  quite  interesting,  therefore  I  have  run  it  into  the  table  of 
species  and  mentioned  it  here.     Professor  Hine  took  it  in  Alaska. 
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PLATES. 
By  F.  R.  COLE. 

EXPLANATION  OF  PLATES. 

The  numbers  correspond  in  all  cases  except  No.  217  to  the  number  assigned  to  the 
spedee  in  the  text.  There  are  six  species  for  which  we  have  no  drawing,  Nos.  13, 
76, 81, 118, 139, 143.  What  should  have  been  number  130  has  been  placed  at  the  end 
of  the  drawings  as  No.  217,  it  being  made  after  most  of  the  plates  were  made  up. 

Plate  1. 

Fios.  l-17a:  1,  calaimLS  Melander  and  Brues,  hypopygial  lamella;  2,  monticola, 
new  spedee,  wing  of  male;  2a,  same,  antenna  of  male;  3,  hcarharicuSy  newjBpedes, 
wing  of  male;  3a,  same,  antennae  of  male;  4,  sordidatuSf  new  spedes,  wing  of 
male;  4a,  same,  hypopygial  lamella;  5,  formosiiSy  new  spedes,  wing  of  male; 
5a,  same,  hypopygial  lamella;  6,  squamosuSf  new  spedes,  wing  of  male;  6a,  same, 
middle  tibia  and  tarsus;  7,  viridiSf  new  spedes,  wing  of  male;  7a,  same,  antenna ; 
8,  nigrinumtUf  new  spedes,  wing  of  male;  8a,  same,  hypopygial  lamella;  9, 
nigfricauda^  new  spedee,  wing  of  male;  9a,  same,  hypopygial  lamella;  10,  ovatvs 
Loew,  hypopygial  lamella;  10a,  same,  antenna  of  male;  11,  myosota^  Osten 
Sacken,  wing  of  male;  11a,  same,  hypopygial  lamella;  12,  multiselosus^  new 
speder,  wing  of  male;  12a,  same,  hypopygial  lamella;  14,  detersuSf  Loew,  wing 
of  male;  14a,  same,  hypopygial  lamella;  15,  enigma  Melander  and  Brues,  wing 
of  male;  15a,  same,  hypopjrgial  lamella;  156,  same,  antenna  of  male;  16, 
adaequahu,  new  spedee,  wing  of  male;  16a,  same,  hypopygial  lamella;  166, 
same,  antenna  of  male;  17,  paluster  Melander  and  Brues,  wing  of  male; 
17a,  same,  antenna  of  male. 

Platb  2. 

Fios.  18-32a:  18,  tetricus  Loew,  fore  tarsus  of  male;  19,  numicula,  new  spedes,  wing  of 
male;  19a,  same,  fore  tarsus  of  male;  20,  corax  Osten  Sacken,  fore  tarsus  of  male 
(inverted);  21,  aericola,  new  spedes,  wing  of  male;  21a,  same,  fore  tarsus  of  male; 
22y  stenhammari  2Setter8tedt,  wing  of  male;  22a,  same,  hypopygial  lamella;  23, 
orgenHpeSf  new  spedes,  wing  of  male;  24,  acumiruitus  Loew,  hypopygial  lamella ; 
24a,  same,  antenna  of  male;  25,  beatus,  new  spedes,  hypopygium  of  male;  26, 
demisfus,  new  spedes,  wing  of  male;  26a,  same,  antenna  of  male;  26},  bvmsii, 
new  spedes,  hypopygial  lamella;  26ia,  same,  fore  tarsus  of  male  (inverted); 
27,  corupectus,  new  spedes,  wing  of  male;  27a,  same,  hypopygial  lamella;  28, 
agronomus  Melander  and  Brues,  wing  of  male;  28a,  same,  antenna  of  male;  29, 
grahu  Loew,  wing  of  male;  29a,  same,  antenna  of  male;  30,  calcaratus  Aldrich, 
wing  of  male;  31a,  same,  hypopygial  lamella;  31,  melanderit  new  spedes,  wing 
of  male;  31a,  same,  hypopygial  lamella;  32,  johnsoni  Aldrich,  wing  of  male; 
32a,  same,  antenna  of  male. 

Plate  3. 

FiQS.  3^-48a:  33,  appendiculatiu,  new  spedes,  wing  of  male;  33a,  same,  middle  tibia 
of  male;  336,  same,  middle  tarsus  of  male  (inverted);  34,  fumoms,  new  species, 
wing  of  male;  34ay  same,  antenna  of  male;  35,  convergens  Aldrich,  wing  of  male; 
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35a,  same,  antenna  of  male;  36,  nvhifer,  new  species,  wing  of  male;  37,  harbicattda, 
new  species,  hypopygial  lamella;  37<i,  same,  antenna  of  male;  38,  bisetosus, 
new  species,  hypopygial  lamella;  38a,  same,  antenna  of  male;  39,  inUrUus 
Melander  and  Brues,  hypopygial  lamella  (copied);  40,  angutticomii,  new 
species,  antenna  of  male;  40a,  same,  hypopygial  lamella;  41,  aeqiMli$f  new 
species,  wing  of  nmle;  41a,  same,  hypopygial  lamella;  416,  same,  fore  tarsus  of 
male;  42,  litoralU,  new  species,  hypopygial  lamella;  42a,  same,  wing  of  male; 
43,  'packaardi^  new  species,  wing  of  male;  44,  ianthocnemiu  Loew,  wing  of  male; 
44a,  same,  antenna  of  male;  45,  aUncUiatus  Loew,  wing  of  male;  45a,  same, 
hypopygial  lamella;  46,  alacer,  new  species,  wing  of  male;  46a,  same,  hypopygial 
lamella;  47,  partUtts  Melander  and  Brues,  wing  of  male;  47a,  same,  antenna  of 
male;  48,  seti/er  Loew,  wing  of  male;  48a,  same,  antenna  of  male. 

Platb  4. 

Figs.  49-60:  49,  retinens,  new  species,  anterior  tibia  and  tarsus;  49a,  same,  wing  of 
male;  50,  remipes  Wahlberg,  wing  of  male;  50a,  same,  posterior  tarsus  of  male  (in- 
verted); 51,  $eduht»,  new  species,  wing  of  male;  51a,  same,  hypopygial  lamella; 
52,  ffroenUmdieut-Zettetreiedt,  wing  of  male;  52a,  same,  hypopygial  lameUa;  53, 
incongruu9  Wheeler,  wing  of  male;  53a,  same,  hypopygial  lamella;  54»  remus, 
new  species,  wing  of  male;  54a,  same,  hypopygial  liun^a;  545,  same,  middle 
tibia  of  male;  54c,  same,  middle  tarsus  of  male  (inverted);  55,  aduUus,  new 
species,  wing  of  male;  55a,  same,  h3rpopygial  lamella;  556,  same,  antenna  of 
male;  b6,  fiuiformit,  new  species,  wing  of  male;  56a,  same,  h3rpopygial  lamella; 
57,  umbronu,  new  species,  wing  of  male;  57a,  same,  hypopygium  of  male;  58, 
kUicomU  Loew,  wing  of  male;  58a,  same,  antenna  of  male;  59,  nodipennii,  new 
species,  wing  of  male;  59a,  same,  antennae  of  male;  60,  aolidus,  new  species,  wing 
of  male. 

Plate  5. 

Fios  61-77:  61,  bryantij  new  species,  wing  of  male;  62,  amnioola  Melander  and  Brues, 
wing  of  male;  62a,  same,  antenna  of  male;  63,  opportunui,  new  specieB,  wing  of 
male;  63a,  same,  hypopygial  lamella;  636,  same,  antenna  of  male;  64,  kwnilis, 
new  species,  wing  of  male;  64a,  same,  antenna  of  male;  65,  ffretneaudOt  new 
species,  wing  of  male;  65a,  same,  hypopygial  lamella;  656,  same,  antenna  of 
male;  66,  varipes  Goquillett,  wing  of  male;  66a,  same,  fore  tarsus  of  male;  67, 
flavilacertus,  new  species,  wing  of  male;  67a,  same,  antenna  of  male;  68,  rupe$tri8 
Haliday,  wing  of  male;  69,yucahu,  new  species,  wing  of  male;  69a,  same,  hypopyg- 
ial lamella;  70,  apheles  Melander  and  Brues,  wing  of  male;  70a,  same,  h3rpopygial 
lamella;  71,  affluenSj  new  species,  wing  of  male;  71a,  same,  hypopygial  lan^^a; 
72,  discolor,  new  species,  wing  of  male;  72a,  same,  hypop3rgial  lamella;  73, 
sincerus,  Melander,  wing  of  male;  74,  sinceraSf  var.  suhdirectuB,  new  variety, 
wing  of  male;  75,  genxmlis,  new  species,  wing  of  male;  76a,  same,  hypopygial 
lamella;  77,  ohsoletus,  new  species,  wing  of  male. 

Platb  6, 

Figs.  78-91:  78,  trisetosus,  new  species,  wing  of  male;  78a,  same,  antenna  of  naale; 

79,  ctmuOtu  Loew,  middle  tibia  and  basitarsus  of  male;  79a,  same,  wing  of  male; 

80,  virga  Goquillett,  wing  of  male;  80a,  same,  fore  tarsus  of  male,  from  above;  82, 
pachycnemus  Loew,  antenna  of  male;  82a,  same,  hypopygial  lamella;  825,  same, 
hind  femora  of  male;  82c,  same,  fore  tarsus  of  male;  83,  unguUUus  LinnaeiOB, 
wing  of  male;  83a,  same,  hypopygial  lamella;  84,  barbipes,  new  species,  anterior 
tibia  and  tarsus  of  male  (inverted);  85,  brevipennxs  Meigen,  wing  of  male;  85a, 
same,  fore  tarsus  of  male  (inverted);  86,  dasyopu  Malloch,  hypopygial  lamella 
(copied);  87,  omaiipennis,  new  species,  wing  of  male;  87a,  same,  hypopygjal 
lamella;  88,  dorycerus  Loew,  wing  of  male;  88a,  same,  antennae  of  male;  886, 
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same^  fore  tanas  of  male;  89,  ioews  Loeir,  wing  of  male;  90,  aoeka,  var.  gUdius, 
new  Tariety,  wing  <A  male;  91,  hrevimumui  Loew,  wing  of  male. 

Plate  7. 

FiQs.  9^107:  92,  indigena^  new  speciee,  wing  of  male;  92a,  same,  fore  tarsus  of  male; 
99^  idoneutf  new  ^>eciee,  wing  of  male;  9Sa,  same,  hypopygial  lamella;  94, 
eanaderuis,  new  spedee,  antenna  of  male;  94a,  same,  fore  tarsus;  95,  acutus, 
new  species,  wing  of  male;  96a,  same,  antenna  of  male;  96,  defecttu,  new  species, 
wing  of  male;  9<ki,  same,  antenna  of  male;  97,  abbreviatu^f  new  species,  lamella 
of  hypo{^^um;  98,  cunietUta,  new  species,  hypopygium  of  male;  98a,  same, 
wing  of  male;  986,  same,  antenna  of  male;  99,  brunneus  Aldrich,  wing  of  female; 
100,  ramifer  Loew,  wing  of  male;  100a,  same,  hypopygial  lamella;  101,  incmaralis 
Loew,  wing  of  male;  102,  meUmocenu  Loew,  wing  of  male;  102a,  same,  hypopyg- 
ial lamella;  103,  parUomimiu  Melander  and  Brues,  wing  of  male;  103a,  same, 
hypopygial  lamella;  104,  flavieUiaiU9f  new  species,  wing  of  male;  104a,  same, 
anteanft  of  male;  1046,  same,  bypopygial  lam^la;  105,  decorut^  new  species, 
wing  of  male;  106,  setonu  Loew,  wing  of  male;  106a,  same,  hypopygial  lamella; 
107,  tenatus,  new  species,  wing  of  male. 

Plates. 

Figs.  108-1236:  108,  renideKens  Melander  and  Brues,  wing  of  male;  108a,  same, 
hypapy^al  lamella;  109,  kasUUus  Loew,  wing  of  male;  109a,  same,  antenna  of 
mala;  110,  oompiusi,  new  species,  wing  of  male;  110a,  same,  antenna  of  male; 
111,  dormdUf  new  species,  wing  of  male;  112,  abratULB^  new  species,  hypopygial 
lamella;  113,  marginalus  Aldrich,  hypopygial  lamella;  114,  reJUcttu  Aldrich, 
wing  of  male;  115,  aUncoxa  Aldrich,  wing  of  male;  115a,  same,  fore  tarsus  of  male; 
116,  pilahUf  new  species,  a.ntenna  of  male;  116a,  same,  fore  tarsus  of  male;  117, 
pcrjJtyropB,  new  species,  wing  of  male;  117a,  same,  antenna  of  male;  1176,  same, 
hypopygial  lameUa;  117c,  same,  antenna  of  female;  119,  plumUariM  Fallen, 
last  four  joints  of  fore  taraus  (inverted);  120,  poUex  Osten  Sacken,  wing  of  male; 
120a,  same,  fore  tarsus  of  male;  121,  obcordattu  Aldrich,  hypopygial  lamella; 
121a,  same,  fore  tarsus  of  male;  122,  pemix  Melander  and  Brues,  wing  of  male; 
122a,  same,  hypopygial  lamella;  1226,  same,  fore  tarsus  of  male  from  above; 
123,  blanduSf  new  species,  wing  of  male  (number  omitted  on  plate,  it  is  just 
below  fig.  121a);  123a,  same,  hypopygial  lamella;  1236  same,  fore  tarsus  of  male. 

Plate  9. 

Fioa.  124-136a:  124,  vigilant  Aldiich,  wing  of  male;  124a,  same,  fore  tarsus  of  male; 
125,  JlagelHtenens  Wheeler,  wing  of  male;  125a,  same,  hypopygial  lamella; 
1256,  same,  fore  tarsi  of  male;  126,  bifradus  Loew,  wing  of  male;  126a,  same, 
fore  tarsus  of  male;  127,  pugil  Loew,  wing  of  male;  127a,  same,  fore  tibia  of 
male;  1276,  same, lore  taraus  of  male;  128,  plumipea  Scopoli,  wing  of  male;  128a, 
same,  middle  tibia  and  tanua  of  male  from  above;  129,  datypodus  Coquillett, 
wing  of  male;  131,  flavipes  Loew,  wing  of  male;  131a,  same,  antenna  of  male; 
1316,  same,  wing  of  female;  132,  flavicoxOf  new  species,  wing  of  female;  132a, 
eame,  hypopygial  lameUa;  133,  variabilis  Loew,  antenna  of  male;  133a,  same, 
hypopygial  lamella;  134,  variabilis^  var.  gracilis  Aldrich,  wing;  135,  luteipennis 
Loew,  wing  of  male;  136,  gretmit  new  species,  wing  of  male;  136a,  same,,  hypo- 
pygial lamdla. 

Plate  10. 

Fioe.  137~149a:  137,  wheeUri  Melander  and  Brues,  wing  of  male;  137a,  same,  wing  of 
female;  1376,  same,  middle  tarsus  of  male  from  above;  138,  Uyngimanus  Loew, 
wing  of  male;  138a,  same,  last  four  joints  of  fore  tareiis  of  male;  1386,  same,  hypo- 
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pygial  lamella;  140,  amplipennis,  new  spedee,  wing  of  male;  140a,  aame,  fore 
tarsuB  of  male  (inverted);  1405,  same,  hypopygial  lamella;  141,  $plendidus 
Loew,  wing  of  male;  141a,  same,  hypopygial  lamella;  1416,  same,  last  four  joints 
of  fore  tarsus  of  male;  142,  iplendidulus  Loew,  wing  of  male;  142a,  same,  last  four 
joints  of  fore  tarsus  of  male;  1426,  same,  hypopygial  lamella;  144,  dMfer  Stan- 
nius,  wing  of  male;  144a,  same,  tip  of  fore  tarsus  of  male;  145,  hcreuB^  new  species, 
antenna  of  male;  145a,  same,  fore  tarsus  of  male  (inverted);  146,  cmgiuiatui 
Aldrich,  wing  of  male;  146a,  same,  last  four  joints  of  fore  tarsus  of  male;  147, 
compactuSf  new  species,  wing  of  male;  147a,  same,  lore  tarsus  of  male;  148, 
vHiUserif  new  species,  wing  of  male;  148a,  same,  fore  tarsus  of  male;  149,  spedoms, 
new  species,  wing  of  male;  149a,  same,  fore  tarsus  of  male  (inverted). 

Platb  11. 

Fios.  150-161:  150,  procenu,  new  species,  wing  of  male;  150a,  same,  fore  tarras  of 
male;  151,  eompUtus^  new  species,  wing  of  male;  151a,  same,  fore  tarsus  of  male; 
152,  saratuBf  new  species,  wing  of  male;  152a,  same,  fore  tarsus  of  male;  153, 
tufflavus^  new  species,  wing  of  male;  153a,  same,  fore  tarsus  of  male;  154,  eolo^ 
radensia  Aldrich,  fore  tarsus  of  male;  155,  lobatU9  Loew,  wing  of  male;  155a, 
same,  fore  tarsus  of  male  (the  a  is  omitted  after  the  numeral);  1556,  same,  wing 
of  female ;  156,  omnivagus,  new  species,  last  two  and  a  half  joints  of  fore  tarsus  (in- 
verted); 157,  ampAmctM Melander  and  Brues,  fore  tarsus  of  male  (inverted);  158, 
afflietus  Osten  Sacken,  wing  of  male;  158a,  same,  hypopygial  lamella;  159,  erena- 
tus  Osten  Sacken,  wing  of  male;  159a,  same,  antenna  of  male  (inverted);  160, 
eoTuanguineus  Wheeler,  wing  of  male;  160a,  same,  wing  of  female;  161,  bruest 
(propinquua),  new  name,  wing  of  male. 

Platb  12. 

Fios.  162-1756:  162,  aunfex,  new  species,  wing  of  male;  162a,  same,  hypopygial 
lamella;  163,  idahoenM  Aldrich,  wing  of  male;  164,  oavoMs,  new  species,  wing  of 
male;  164a,  same,  hypopygial  lamella;  165,  penicillatus,  new  name,  wing  of  male, 
166,  rrdseUw  Melander,  hypopygial  lamella  (copied);  167,  dtrysoatoma  Loew,  anten- 
na of  male;  168,  parvioornUf  new  species,  wing  of  male;  169,  latroniSf  new  species, 
wing  of  male;  169a,  same,  hypopygial  lamella;  170,  harbecki,  new  species,  wing 
of  male;  170a,  same,  wing  of  female;  1706,  same,  antenna  of  male;  171,  slossonae, 
new  species,  wing  of  male;  171a,  same,  hypopygial  lamella;  172,  virginiennt, 
new  species,  wing  of  male;  173,  6aibm  Cole,  wing  of  male;  173a,  same,  hypo- 
pygial lamella;  174,  aurifacies  Aldrich,  wing  of  male;  174a,  same,  antenna  of 
niale;  1746,  same,  hypopygial  lamella;  175,  earolinensis,  new  species,  wing  of 
male;  175a,  same,  hypopygial  lamella;  1756,  same,  wing  of  female. 

Plate  13. 

Fios.  176-1876 :  176,  imperfediu,  new  species,  tip  of  abdomen  and  hypopygium  of  male ; 
176a,  same,  wing  of  male;  177,  viUatus  Loew,  wing  gI  male;  177a,  same,  hypopyg- 
ial lamella;  178,  cekripesy  new  species,  wing  of  male;  179,  teaptdans  Loew,  wing 
of  male;  180,  domestieus,  new  species,  wing  of  male;  180a,  same,  hypopygial 
lamella;  181,  latipes  Loew,  wing  of  male;  181a,  same,  middle  tarsus  of  male; 
182,  aldricki  Wheeler,  wing  of  male;  182a,  same,  middle  tarsus  of  male;  183, 
boUteriy  new  species,  wing  of  male;  183a,  same,  hypopygial  lamella;  184,  ton^ 
$us  Loew,  wing  of  male;  184a,  same,  last  three  joints  of  fore  tarsus  of  male;  185» 
eudactylus  Loew,  hypopygial  lamella;  185a,  same,  last  three  joints  of  fore  tarsus 
of  male;  186,  vernUm,  new  species,  wing  of  male;  186a,  same,  last  four  joints  of 
fore  tarsus  of  male;  187,  dakoUrms  Aldrich,  wing  of  male;  187a,  same,  hypopyg- 
ial lamella;  1876,  same,  last  four  joints  of  fore  tarsus  of  male. 
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Plate  14. 

Figs.  188-202a:  188,  palaestriciu  Loew,  wing  of  male;  188a,  same,  last  four  joints  of 
fore  tarsus  of  male;  189,  hatillifer  Loew,  last  four  joints  of  fore  tarsus  of  male;  190, 
tener  Loew,  wing  of  male;  19(ki,  same,  last  four  joints  of  fore  tarsus  of  male; 
191,  siearius,  new  species,  wing  of  male;  191a,  same,  antenna  of  male;  192,  sco- 
pariiu  Loew,  wing  of  male;  192a,  same,  fore  tarsus  of  male  from  above;  193, 
quadrilamellatus  Loew,  hypopygium  of  male;  194,  laciniatus  Coqiiillett,  last  two 
joints  of  fore  tarsus  of  male;  195,  oecidentalis  Aldrich,  wing  of  male;  195a,  same, 
fore  tarsus  of  male;  196,  toZu«,  new  species,  wing  of  male;  196a,  same,  fore  tarsus 
of  male;  197,  coquelletti  Aldrich,  wing  of  male;  197a,  same,  fore  tarsus  of  male; 
198,  plumosua  Aldrich,  wing  of  male;  198a,  same,  fore  tarsus  of  male;  199,  ainslieif 
new  species,  wing  of  male;  199a,  same,  hypopygial  lamella;  1996,  same,  last 
four  joints  oi  fore  tarsus  of  male;  200,  funditor  Loew,  wing  of  male;  200a,  same; 
fore  tarsus  of  male;  201^  funditor  var.  distinetuSf  new  variety,  fore  tarsus  of  male, 
202,  wiUisUmii  Aldrich,  wing  of  male;  202a,  same,  last  four  joints  of  fore  tarsus 
of  male. 

Plate  15. 

Fios.  203-2106;  203,  sexartieulatiLS  Loew,  wing  of  male;  203a,  same,  fore  tarsus  of 
male;  204,  iphaerietes  Brues,  last  four  joints  of  fore  tarsus  of  male;  205,  terminalis 
Loew,  wing  of  male;  205a,  same,  fore  tarsus  of  male;  206,  canaliculattui  Thomson, 
wing  of  male;  206a,  same,  hypopygial  lamella;  2066,  same,  last  three  joints  of 
fore  tarsus  of  male  (inverted);  207,  tenuipes  Aldrich,  wing  of  male;  207a,  same, 
last  three  joints  of  fore  tarsus  of  male;  208,  digitiLSf  new  species,  wing  of  male; 
208a,  same,  hypopygial  lamella;  208&,  same,  last  two  and  a  half  joints  of  fore 
tarsus  of  male  (inverted);  209,  duplicatus  Aldrich,  wing  of  male;  209a,  same, 
hypopygial  lamella;  2095,  same,  last  four  joints  of  fore  tarsiis  of  male;  210 
gircmdis  Aldrich,  wing  of  male;  210a,  same,  hypopygial  lamella;  210&,  same,  last 
three  joints  of  fore  tarsus  of  male. 

Plate  16. 

Figs.  211-217:  211,  ntberbtis,  new  species,  wing  of  male;  211a,  same,  fore  tarsus  of 
male;  2116,  same,  hypopygial  lamella;  212,  ruficomis  Loew,  wing  of  male; 
212a,  same,  antennae  of  male;  2126,  same,  fore  tarsus  of  male;  213,  longipennis 
Loew,  wing  of  male;  213a,  same,  fore  tarsus  of  male;  214,  sarotes  Loew,  fore  tarsus 
of  male;  214a,  same,  wing  of  male;  215,  cupriniLS  Wiedemann,  fore  tarsus  of 
male;  215a,  same,  wing  of  male;  216,  abgontiSf  new  species,  fore  tarsus  of  male; 
216a,  same,  wing  of  male;  217,  uxorcula,  new  species,  wing  of  female  (should  be 
No.  130). 
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I  The  Dipterous  Genus  Dolichopus  in  North  America. 

For  Explanation  of  Plate  see  Pages  287  and  298. 
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The  Dipterous  Genus  Dolichopus  in  North  America. 
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The  Dipterous  Genus  Dolichopus  in  North  America. 

For  Explanation  op  Plate  see  Paqbs  290  and  300. 
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The  Dipterous  Genus  Dolichopus  in  North  America. 

For  Explanation  of  Plate  see  Page  300. 
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The  Dipterous  Genus  Dolichopus  in  North  America. 
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The  DiPrEROus  Genus  Dolichopus  in  North  America. 

For  Explanation  of  Plate  see  PAOEaoi. 
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ADVERTISEMENT. 

The  scientific  publications  of  the  United  States  National  Museum 
consists  of  two  series,  the  Proceedings  and  the  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  mediimi  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National 
Museimi,  presenting  newly  acquired  facts  in  zoology,  geology,  and 
anthropology,  including  descriptions  of  new  forms  of  animals  and 
revisions  of  limited  groups.  One  or  two  volumes  are  issued  annually 
and  distributed  to  libraries  and  scientific  organizations.  A  limited 
number  of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to 
specialists  and  others  interested  in  the  different  subjects  as  soon  as 
printed.  The  date  of  publication  is  recorded  in  the  tables  of  contents 
of  the  volimie. 

The  Bulletins,  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  volumes),  faunal  works,  reports  of  expeditions, 
and  catalogues  of  type-specimens,  special  collections,  etc.  The  ma- 
jority of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted 
in  a  few  instances  in  which  large  plates  were  regarded  as  indis- 
pensable. 

Since/ 1902  a  series  of  octavo  volumes  containing  papers  relating 
to  the  botanical  collections  of  the  Museimi,  and  known  as  the  CVm- 
iributions  from  the  National  Herbarium,  has  been  published  as 
bulletins. 

The  present  work  forms  No.  117  of  the  Bulletin  series. 

William  dbC.  Ravbnbl, 
Administrative  Assistant  to  the  Secretary, 
In  charge  of  the  United  States  National  Museum. 

Washinqton,  D.  C,  March  19,  1921. 
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THE  DISTRIBUTION  OF  BIRD  LIFE  IN  THE 
URUBAMBA  VALLEY  OF  PERU. 


A3^EPORT  ON  THE  BIRDS  CX)LLECTED  BY  THE  YALE  UNIVERSITY-NATIONAL 
GEOGRAPHIC  SOOETrS  EXPEDITIONS. 


By  Frank  M.  Chapman 

Of  the  Ametiean  Mtueum  of  Natural  BtBtory. 


INTRODUCTION. 

The  work  of  the  Yale  University-National  Geographic  Society's 
Expeditions  in  the  Unibamba  region  of  Peru,  under  the  direction  of 
Prof.  Hiram  Bingham,  has  included  not  only  the  archaeological  inves- 
tigations which  have  made  the  country  explored  so  widely  known, 
hut  also  researches  in  other  branches  of  science,  the  whole  being 
designed  to  form  a  comprehensive  survey  of  the  physical  conditions 
and  biological  resources  of  the  area  under  consideration. 

The  task  of  making  collections  in  vertebrate  zoology  was  entrusted 
to  the  well-known  naturalist,  Edmund  Heller,  formerly  of  the  Bio- 
logical Survey,  and  the  representative  of  the  United  States  National 
Museum  on  the  Roosevelt  Expedition  to  British  East  Africa.  The 
fact  should  be  emphasized  that  Mr.  Heller's  first  object  in  the  field 
was  the  collection  of  mammals,  and  every  one  familiar  with  the  diffi- 
<)ulties  of  mammal  collecting  in  the  Andes  will  appreciate  the  skill 
and  energy  he  displayed  in  amassing  a  collection  of  no  less  than  884 
specimens.* 

In  collecting  birds  Mr.  Heller  attempted  to  secure  species  rather 
than  specimens  and  his  collection,  therefore,  contains  a  much  larger 
number  of  forms  than  its  size  would  lead  one  to  expect. 

Mr.  Heller  was  in  the  field  from  April  to  November,  1915,  during 
which  time  he  made  collections  from  the  upper  limit  of  life  above  the 
La  Raya  Pass  (altitude  14,200  feet)  to  the  dense  forests  of  the  humid 
Tropical  Zone  in  the  Rio  Comberciato  (altitude  1,800  feet).  Between 
these  extremes  he  worked  at  intermediate  points  representing  every 
life  zone  in  both  its  humid  and  arid  aspects.  Heller's  work  in  the 
forests  of  the  humid  Temperate  Zone  at  timber  line  (approximate 

1 A  report  on  this  collection  by  Oldfleld  Thomas  has  been  published  in  the  Proc.  U.  S.  Nat.  Mua., 
ToL  68,  pp.  317-249. 
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altitude  12,500  feet)  is  of  special  importance.  This  zone  has  been 
previously  explored  in  Peru  only  in  the  district  about  Maraynioc  in 
the  Eastern  Cordillera  somewhat  north  of  the  latitude  of  Lima,  where 
von  Tschudi,  Jelski,  and  Kalinowski  secured  a  surprising  number  of 
distinct  new  forms.  The  rainfall  which  produces  the  forest  character- 
izing the  hximid  Temperate  Zone  is  also,  in  a  measure,  responsible  for 
our  ignorance  of  its  life.  The  rain  creates  not  only  forests,  but  also 
rivers,  and  the  river  valleys  form  the  natural  sites  for  the  trails  which 
connect  the  highlands  and  lowlands.  When  the  collector,  in  following 
these  trails,  reaches  the  region  of  Temperate  Zone  forests,  his  path  is 
far  below  them  and  he  thus  passes  imder  a  zone  of  exceptional  interest* 
I  had  this  experience  in  the  Eastern  Andes  of  Colombia  between 
Bogota  and  ViUavicencio;'  while  Kalinowski,  who  collected  during 
several  years  in  the  Urubamba  region,  appears  not  to  have  worked  in 
the  forests  of  the  humid  Temperate  Zone,  though  he  lived  within  a 
few  miles  of  them. 

The  authorities  of  the  Yale  University-National  Geographic  Society 
having  honored  me  by  a  request  to  report  upon  Heller's  collection  of 
birds,  1  decided  to  alter  an  itinerary  abeady  made  for  a  reconnaissance 
in  South  America,  on  which  I  was  to  start  four  days  after  this  request 
was  received,  to  permit  me  to  make  a  hurried  journey  down  the  Uru- 
bamba Valley  as  far  as  Santa  Ana.  This  was  done  under  the  auspices 
of  the  institutions  just  named. 

Leaving  Cuzco  with  our  pack  animals  on  July  1,  we  returned  to 
that  city  on  July  24,  making  meanwhile  13  camps  in  localities  rep- 
resenting aU  the  faunal  areas  of  the  region,  except  the  humid  Tem- 
perate and  humid  Tropical  Zones,  which  the  very  limited  time  at  my 
command  prevented  me  from  visiting.  Unfortunately  it  had  not 
been  possible  to  make  a  critical  examination  of  Heller's  collections 
before  leaving,  or  to  examine  his  field  notes,  nevertheless  I  realize 
that  without  this  personal  experience,  brief  as  it  was,  I  should  not  be 
in  a  position  to  prepare  even  the  provisional  discussion  of  the  faunal 
problems  of  this  region  which  is  presented  beyond. 

I  was  accompanied  on  this  short  expedition  by  that  veteran  col- 
lector, George  K.  Cherrie,  and  by  my  son,  Frank  M.  Chapman,  Jr., 
and  at  Tirapata  we  were  joined  by  Harry  Watkins,  a  resident  natu- 
ralist who  for  some  years  before  had  been  securing  birds  for  the 
American  Museum.  Cherrie  was  the  same  invaluable  lieutenant  that 
he  has  been  on  former  occasions,  and  Watkins  proved  an  efficient  aid. 
With  the  balance  left  from  the  appropriation  made  for  this  expedition 
by  the  National  Geographic  Society,  Watkins  was  later  employed  to 
make  collections  at  La  Raya  and  in  the  Cuzco  district  in  April,  1917. 

Cordial  acknowledgement  for  assistance  in  the  preparation  of  the 
paper  is  due  my  staff  associates,  Mrs.  A.  K.  Fraser,  Mr.  Ludlow 


<  6«e  Bull.  Aniflr.  Has.  Ntt.  Hist.,  vol.  96, 1917,  p.  56. 
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Griscom,  Mr.  W.  DeW,  Miller,  Mrs.  E.  M.  B.  Reichenberger,  and  Mr, 
Charles  H.  Rogere.  To  Mrs.  Reichenberger  I  am  especially  indebted 
for  a  preliminary  examination  of  specimens  which  greatly  facilitated 
their  final  determination.  I  have  also  to  thank  Mr.  Outram  Bangs 
for  the  loan  of  specimens  from  the  collections  under  his  charge,  and 
Mr.  L.  S.  Blaisdell,  of  Arequipa,  and  Sefioi'  Carlos  Duque,  of  Santa 
Ana,  for  courtesies  and  hospitalities  extended  to  us  in  tiie  field. 

PREVIOUS  ORNITHOLOGICAL  WORK  IN  THE  URUBAMBA  VALLEY. 

So  far  as  published  records  go,  our  knowledge  of  the  bird  life  of  the 
Urubamba  region  is  based  upon  the  collections  made  by  Whitely  and 
Kalinowski  and  reported  upon  respectively  by  Sclater  and  Salvin  and 
von  Berlepsch  and  Stolzmann,  references  to  whose  works  are  included 
beyond. 

Castelnau  descended  the  Urubamba  from  near  Cuzco  to  the  Ucayali 
in  the  autimm  of  1846,  but  beyond  a  reference  *  to  the  cock-of-the- 
rock,  under  the  "Vall6e  de  Santa  Ana,"  I  find  no  mention  of  the  bird 
life  of  the  district  here  under  consideration  in  his  works. 

WHITELY'S  COLLECTIONS.* 

The  first  bird  collector  to  enter  the  Urubamba  region  was  Mr.  H. 
Whitely,  who,  during  the  course  of  explorations  in  southern  Peru, 
extending  over  a  number  of  years,  visited  Tinta  and  vicinity  in  the 
upper  valley  in  August,  1868,  and  the  Santa  Ana  Valley  subsequently. 

From  the  first-named  r^on  he  secured  a  fairly  representative 
collection,  but  the  collection  from  the  Santa  Ana  district  is  far  from 
complete.  A  list  of  Whitely's  localities  in  the  Urubamba  Valley 
follows: 

Tinta  (altitude,  11,329  feet). — ^A  small  town  midway  between  1a 
Raya  and  Cuzco.  It  is  in  the  Puna  Zone,  but  the  occurrence  of 
Dighssa  hrunneiventris  and  Thraupis  darwifii  laeta  indicates  that  it 
is  not  far  above  the  upper  limits  of  the  arid  Temperate  Zone.  Whitely 
collected  at  and  near  Tinta  from  May  to  August,  1868,  securing  131 
specimens  of  46  species,  among  them  the  types  of  Leasonia  niger 
&rea8f  Agriomis  insoUns,  and  Poospieopeis  eaesar} 

Pitumarca. — ^A  viUage  near  and  slightly  higher  than  Tinta  (alti- 
tude, 11,329  feet)  in  the  upper  Urubamba  Valley,  visited  by  Whitely 
in  1868.    Type  locality  of  Colurnba  albvpennis, 

Tungasuca. — ^A  village  near  and  slightly  higher  than  Tinta  (alti- 
tude, 11,329  feet)  in  the  upper  Urubamba  Valley,  visited  by  Whitely 
in  1868. 

Huiro  (altitude,  4,800  feet). — ^A  settlement  about  8  miles  east  of 
the  junction  of  the  Vilcabamba  with  the  Urubamba  at  Chauillay 

•  Hist,  du  Voy.,  vol.  4,  p.  288. 

«  See  Sclater  and  Salvin,  Froe.  Zool.  Boe.,  1800,  pp.  151-168;  1876,  pp.  15>19. 

I  Idem. 
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Bridge.  It  is  evidently  in  the  arid  Tropical  Zone,  most  of  the  25 
species  secxired  here  by  Whitely  being  also  found  at  Santa  Ana* 
Type  locality  of  Thamnophilus  mdanoekroua^ 

Maramora  (altitude  4,000  feet). — A  hacienda  in  the  lower  Uru- 
bamba  (Santa  Ana)  Valley  between  Chauillay  Bridge  and  Santa 
Ana.  The  country  is  essentially  like  that  about  Santa  Ana.  Whitely 
secured  22  species  here. 

Potrero  (altitude  4,500  feet). — ^A  hacienda  above  Santa  Ana  on  the 
way  to  Idma.  The  immediate  surroimdings  resemble  those  foxmd 
at  Santa  Ana.    Whitely  secxired  10  species  here. 

KALTSOWSKl'B  C0LLE0n0NS.» 

The  well-known  collector  of  Peruvian  birds,  Jean  Kalinowski, 
made  a  small  collection  in  the  vicinity  of  Cuzco  and  a  larger  one  in 
the  Santa  Ana  r^on.  They  were  reported  upon  by  Berlepsch  and 
Stolzmann  who  regret  their  inability  to  give  details  of  Kalinowski's 
journey  other  than  the  dates  at  which  he  visited  various  localities, 
and  who  present  no  general  remarks  upon  the  faimal  questions 
involved.    I  transcribe  the  dates  published  by  the  authors  named. 

Ouzco  District. — Cuzco,  May  13,  1894;  January  17,  1898;  Urquillos, 
January  30,  1896;  Suriti,  May  13,  1894;  Luatanay,  May  22,  1894; 
San  Geronimo,  March  8, 1896;  Curahausi,  May  10,  1894;  licamachay. 
May  1,  1894;  Vilcabamba,  June  27,  1894;  Jime  24,  25,  1895.  In 
all,  13  species  are  recorded  from  these  localities,  Uie  result,  appa- 
rently, of  incidental  collecting.  Tanagra  darwini  laeta  was  described 
from  Cuzco. 

Santa  Ana  District. — Santa  Ana,  Jime  2-22,  Jxily  5-11,  August 
28,  September  8-22,  November  2-22,  December  4-19,  1894;  Echaratf, 
September  16,  1894;  Pacaymayo,  Jime  1,  1894;  Idma,  Jxme  30, 
July  1-31,  August  2-30,  October  11-31,  November  2-24,  1894; 
June  7,  1895;  Paltaypampa,  November,  1894;  Jime,  1895;  Pampa 
de  Demimbe,  June  1,  July  and  October,  1894;  Potrero,  October, 
1894;  Pima  de  Idma,  November  24,  1894;  Tambillo,  September  5, 
1895;  Casinchihua,  May  7,  1894. 

Santa  Ana  itself  and  Idma  were  the  two  principal  stations  for  the 
133  species  recorded  from  the  district,  66  being  taken  at  the  first- 
named,  75  at  the  last-named  locality.  It  should  be  noted  that  the 
entry  in  this  paper  of  **Idma,  Sta.  Ana,"  does  not  mean  Idma  and 
Santa  Ana,  but  Idma  in  the  district  of  Santa  Ana.  The  difference 
is  important,  since  Idma  is  in  the  humid  Subtropical  Zone.  This 
fact  should  be  especially  noted  in  connection  with  the  list  of  new 
forms  said  to  have  been  described  from  Santa  Ana,^  only  three  of  the 
nine  mentioned  actually  having  come  from  that  place.    They  are  the 

•  Proc.  Zool  Soc^  1878,  pp.  16-19. 

V  See  Berlepsch  and  Stolzmann,  Omis,  vol.  13, 1906,  pp.  63-66;  73*105. 
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following:    Noihura   maculoaa   peruviana,    Myiozeietes   simUis   eon- 
nivens,  and  SporophUa  gvUuraiis  inconspicua. 

The  following  were  described  from  Idma:  Lophoiricctis  squama 
aecristaius  hypochlorus,  Buthraupis  cucuUata  saturata,  and  BasUetUerus 
eignattLs.  Of  the  remaining  three  birds  in  this  list  of  nine  said  to 
have  been  described  from  Santa  Ana,  two  are  from  Chirimoto  in 
the  CSiachapoyas  district  of  northern  Peru,  and  one  from  La  Merced 
in  the  Chanchamayo  district  east  of  Lima. 

COLLECTIONS  OF  YALE  UNIVERSITY-NATIONAL  GEOGRAPHIC 
SOCIETY'S  EXPEDITIONS. 

As  mentioned  above,  the  Heller  Expedition  was  in  the  field  from 
April  to  November,  1915;  the  Chapman  Expedition  from  July  1  to 
July  24,  1916;  Watkins  collected  alone  from  April  3  to  25,  1917, 
and  in  1914  made  a  small  collection  for  the  American  Museum  near 
Cuzco.  The  results  of  this  collecting  form  the  material  basis  of  the 
present  paper  and  may  be  summarized  as  follows: 

Number  of  spedmens. 

Heller  Expedition 767 

Chapman  Expedition 744 

Watkins  Expedition 237 

Watkins's  Cuzco  collection 95 

Total  number  of  specimens 1, 833 

The  total  number  of  species  recorded  by  Whitely  and  Kalinowski 
is  202.  From  essentially  the  same  region  in  which  these  collectors 
worked  we  secured  291  species.  Adding  to  this  number  the  species 
taken  by  Heller  in  the  humid  Tropical  Zone  on  the  Rio  Cosireni  and 
Rio  Comberciato,  a  zone  the  collectors  above  mentioned  did  not 
enter,  and  43  species  which  they  secured  and  we  did  not,  and  we 
have  a  total  of  380  species  known  from  the  Urubamba  Valley.  Fur- 
ther exploration,  particularly  in  the  humid  Tropical  Zone,  would 
greatly  increase  this  number.  As  a  result  of  three  and  half  years' 
collecting  in  a  section  from  the  Puna  Zone  at  Lake  Junin  to  the 
humid  Tropical  Zone  at  the  eastern  base  of  the  Andes,  Kalinowski 
secured  483  species.  Adding  to  these,  66  species  taken  in  the  same 
region  by  Jelski,  but  not  by  Kalinowski,  we  have  a  total  of  549. 
This  number  doubtless  fairly  represents  the  avifauna  of  the  region 
explored,  but  further  work  in  the  humid  Tropical  Zone  would  un- 
questionably increase  it.  Our  work  in  this  zone  was  only  sufficient 
to  show  the  f axmal  affinities  of  om*  two  stations  in  it.  I  believe  also 
that  the  forests  of  the  humid  Temperate  Zone  contain  a  considerable 
number  of  species  not  represented  in  our  collections,  and  it  is  certain 
that  additional  species  could  be  secured  in  the  forests  of  the  Sub- 
tropical Zone,  their  density  and  the  physical  difficulties  of  mountain 
collecting  making  it  far  from  easy  to  take  a  census  of  their  inhabitants. 
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The  collections  from  the  arid  Temperate  Zone  and  from  the  Paramo 
or  Puna  Zone  are  doubtless  reasonably  complete.  In  both  zones  the 
fauna  is  comparatively  limited  and  the  open  nature  of  the  country 
renders  it  difficult  for  birds  to  escape  observation. 

DESCRIPTIONS  OP  COLLECTING  STATIONS. 

The  detailed  descriptions  of  the  collecting  stations,  prepared  chiefly 
by  Heller,  which  are  given  beyond  may  be  prefaced  by  an  outline 
which;  avoiding  repetition  as  much  as  possible,  may  give  consecu- 
tively the  more  significant  features  of  the  country  under  consideration 
as  they  affect  the  distribution  of  bird-life. 

As  used  here,  the  term  Urubamba  Valley,  is  designed  to  include  the 
district  through  which  the  Urubamba  River  flows  from  its  source  at 
La  Baya  to  its  entrance  on  the  forested  Amazonian  plains  at  the 
Pongo  de  Mainique.  Our  survey  includes  not  only  the  shores  of  the 
river  but  the  slopes  arising  from  it  and  crests  overlooking  it,  all  (ex- 
cepting '^Occobamba  Valley")  in  Urubamba  drainage. 

The  causes  underlying  the  topography  and  climatic  conditions,  both 
general  and  local,  of  this  region  are  fully  treated  in  Bowman's  '*The 
Andes  of  Southern  Peru/'*  a  work  which  may  stand  as  a  model  of 
objective  observation  and  subjective  consideration. 

My  experience  in  other  parts  of  the  Andes  confirms  the  opinion  ex- 
pressed, I  believe,  by  Professor  Bingham,  that  the  Urubamba  region 
contains  the  most  impressive  scenery  of  the  entire  Andean  system. 
Certainly  no  other  section  of  this  great  moimtain  chain  has  been  more 
adequately  photographed,  but,  although  I  was  familiar  with  the  re- 
sults achieved  and  had  seen  the  best  of  them  as  enlargements  or 
lantern-slide  projections,  they  gave  me  but  a  faint  conception  of  the 
magnitude,  grandeur,  and  diversity  of  the  scenery  of  the  region.  Any 
attempt  on  my  part  to  describe  its  beauties  would  therefore  be  not 
only  foreign  to  my  theme  but  fruitless. 

So  gradual  is  the  slope  from  the  shores  of  Lake  Titicaca  over  the  old 
lake  bed  to  the  pass  at  La  Baya,  so  flat  the  grass-covered  valley  floor, 
that  no  striking  topographic  features  annoimce  the  approach  of  the 
divide  between  Titicacan  and  Amazonian  drainage.  Only  the 
accelerated  motion  of  the  train  as  it  starts  down  the  steeper  grades  of 
the  upper  Urubamba  Valley  tells  the  imobservant  traveller  that  he  has 
passed  the  highest  point  (altitude  14,010  feet)  in  his  journey  from 
Titicaca  to  Cuzco. 

The  coimtry  immediately  south  of  the  Pass  is  dry,  upland  pasture; 
but  within  a  few  yards  north  of  the  Pass  one  enters  an  area  of  marshes, 
springs,  small  streams,  and  lagoons  in  which  the  Urubamba  River  has 
its  origin.    The  change  is  abrupt  and  striking  and  is  accompanied  by 
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a  change  in  the  character  of  the  bird-life,  evident  even  from  the 
window  of  a  moving  train,  geese  (CKloephaga),  ducks  of  several 
species,  ibis  (Plegadis),  coots  (Fulica),  replacing  the  occasional 
flickers  (OciapUs  puna)  seen  on  the  Titicacan  side.    (PL  2) 

Not  a  tree,  nor  indeed  any  suggestion  of  bushy  growth,  is  seen;  the 
r^on  is  above  the  limit  of  cultivation  and  is  typical  Puna. 

About  20  kilometers  north  of  the  Pass,  and  nearly  2,000  feet  below 
it,  barley  and  low  hedges  of  cactus  were  first  observed,  and  bushes 
bordered  the  streams,  indicating  that  we  had  reached  the  very  tips  of 
the  arms  of  the  arid  Temperate  Zone  which  stretch  upward  into  the 
Puna  Zone. 

We  have  had  no  collecting  stations  between  La  Raya  and  Cuzco,  but 
the  presence  in  Whiteley's  collections  from  Tinta  (altitude  11,329 
feet),  about  12  kilometers  north  of  Sicuani,  of  Diglossa  brunneiventris, 
Tanagra  darwini  laeta,  and  SdUator  albociliaris  supplies  the  ornitho- 
logical evidence  of  the  existence  of  the  arid  Temperate  Zone  at  this 
point. 

Near  Huambutio  the  railway  leaves  the  Urubamba  to  ascend  the 
Rio  Huatanay  to  Cuzco.  We  did  not  see  the  Urubamba  again  until 
we  reached  it  at  the  mouth  of  the  Huaracondo  Canyon  (altitude  9,800 
feet)  well  within  the  limits  of  the  arid  Temperate  Zone.  However, 
Watkins's  collections  from  Pisac  (altitude  10,060  feet)  and  Calca  (alti- 
tude 9,967  feet),  both  on  the  Urubamba,  acquaint  us  with  the  char- 
acter ol  the  faima  of  the  intervening  country. 

Our  route  from  Cuzco  lay  slightly  north  of  west  through  Ttica*Ttica, 
Puquiura,  the  Pampa  of  Anta,  and  Huaracondo,  whence  we  descended 
the  canyon  of  that  name.    (PI.  3.) 

After  leaving  Ttica-Ttica  (altitude  11,900  feet)  we  traversed  a 
rather  flat  country  with  a  general  elevation  of  1 1 ,200  feet  and  bounded 
by  grass-covered  rolling  hills,  broken  here  and  there  by  barrancas. 

The  region  has  been  under  cultivation  for  centuries.  An  occasional 
tree  was  seen  on  the  hilltops,  but  if  a  forest  ever  existed  here,  it  has 
long  since  disappeared,  and  the  train  after  train  of  wood-laden 
burros  which  one  passes  show  that  the  ceaseless  demand  for  fuel  is 
now  supplied  from  farther  down  the  valley. 

The  hillsides  have  some  stunted,  bushy  growth  which  attains  the 
size  of  small  trees  along  the  borders  of  streams  in  the  barrancas. 

Faunally  the  region  is  still  one  of  interpenetration  of  the  Puna  and 
arid  Temperate  Zones,  the  former  occupying  the  open  country,  the 
latter  confined  largely  to  the  growth  in  the  barrancas,  as  is  described 
more  fully  beyond. 

Soon  after  leaving  the  tableland  at  Huaraoondo  we  quickly 
descended  1,000  feet  down  the  trail  leading  to  the  bottom  of  the 
Huaracondo  Canyon  where  a  rushing  river  offers  a  suitable  home 
for  dippers  (dnclua)  and  torrent  ducks  (Merganetki). 
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The  decrease  in  altitude  and  the  presence  of  water  combine  to 
produce  considerable  bushy  and  arborescent  growth  with  a  corre- 
sponding increase  in  the  number  of  arid  Temperate  Zone  species. 
Coimtry  of  essentially  this  type  (see  Heller's  descriptions  under 
Chospiyoc  and  OUantaytambo)  prevailed  down  the  Urubamba  Valley 
imtil  we  reached  a  short  distance  below  Torontoy  (which  see),  where 
at  the  bottom  of  the  canyon  and  on  the  steep  slopes  arising  from  it  we 
saw  the  first  traces  of  forest  growth,  and  at  the  same  time  entered  the 
upper  border  of  the  Subtropical  Zone. 

Paroquets  (Aratinga  m.  mitrata),  ant  thrushes  (ThamnopMlus 
melanochrcms) ,  flycatchers  (Knipolegus),  vireos  (Vireosylva  7. 
jo$ephae)f  warblers  (Mijiohorus  m.  mdanocepJholus  and  Basileuterus 
luteoviridis  signatus),  and  other  characteristic  subtropical  species 
suddenly  became  common,  and  a  single  cock-of-the-rock  was  seen. 

From  this  point  the  vegetation  increased  in  luxuriance.  In  places 
the  narrow  floor  of  the  canyon  was  grown  with  highly  developed 
forest  which,  unbroken,  covered  the  slopes  that  were  not  too  steep 
to  permit  of  tree  growth.     (PI.  6.) 

The  region  seemed  well  adapted  to  the  wants  of  birds,  nevertheless 
comparatively  few  were  seen  and  it  was  only  by  the  most  diligent 
collecting  that  we  secured  a  fair  number  of  specimens.  It  should, 
however,  be  remembered  that  the  season  was  midwinter  (July)  and 
but  few  birds  were  in  song.  Day  broke  in  almost  complete  silence. 
An  occasional  cassique  (Ostinops  atrovirens)  called,  a  wood  wren 
(Henicorhina)  sang  at  intervals,  but  the  croak  of  toucans  and  the 
cooing  of  doves,  which  form  so  prominent  a  part  of  the  morning 
chorus  in  the  subtropics  and  humid  tropics,  were  wholly  wanting. 

Shortly  before  reaching  San  Miguel  Bridge,  at  the  base  of  the 
mountain  on  which  lie  the  ruins  of  Machu  Picchu,  made  known  to 
the  world  by  Professor  Bingham's  explorations,  the  luxuriant  forest 
growth  disappears  and  we  quickly  pass  into  the  upper  border  of  the 
arid  tropics  with  its  low  scrubby  growth  in  which  acacias  and  cacti 
characterize  the  v^etation  and  Tapera  naevia  and  Thraupis  episcopus 
the  birds.     (PI.  5.) 

Santa  Ana,  the  end  of  our  journey  down  the  valley,  is  in  the  heart 
of  this  arid  Tropical  Zone,  which  extends  at  least  to  Echarati  where 
the  forest  of  the  humid  Tropical  Zone  is  said  to  begin.  This  we  did 
not  reach  and  our  only  collections  from  it  were  made  by  Heller  at 
Rio  Cosireni  and  Rio  (3omberciato  about  50  miles  below  Echaratf. 

From  Santa  Ana  we  ascended  the  mountain  slopes  to  tibe  Sub- 
tropical Zone  at  Idma,  finding  there  essentially  the  same  species  as 
occur  in  this  zone  above  San  Miguel  Bridge. 

The  more  detailed  description  of  our  collecting  stations  follows: 

La  Baya  (altitude  14,010  feet.  Puna  Zone). — ^The  pass  at  La  Rayti 
on  the  railroad  to  Cozco  marks  the  divide  between  Titicacan  and 
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HEADWATERS  OF  THE  URUBAMBA  RIVER  AT  LA  RAYA  PASS. 

Altitude  14,1  .V)  feet.     I'lina  Zone,     nioto^raphwl  by  Chapman,  June  3<),  1916. 


OccoBAMBA  Pass. 

Altitude  13.S(K)feef.     Puna  Zone.     I'liotoK'ni plied  by  Helhr. 
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Amazonian  drainage.  The  ascent  from  the  Titicaca  Basin  is  very 
gradual;  the  descent  toward  Cuzco  is  more  rapid^  the  last  30  kilo- 
meters of  the  ascent  giving  an  increase  of  only  412  meters  as  com- 
pared with  a  fall  of  647  meters  for  the  first  30  kilometers  beyond  the 
divide. 

The  Urubamba  River  has  its  origin  in  the  marshes  and  lagoons 
which  lie  immediately  below  the  Pass.     (PI.  2.) 

While  at  and  near  La  Raya,  November  9-25,  1915,  Heller  collected 
only  mammals  and  our  collection  of  birds  from  that  place  was  made 
by  Watkins.  Beyond  such  widely  distributed  species  as  Nycticorax 
naevitLSf  Falco  fusco-caerulescensy  BrxLchyspiza  capensis  peruviana  and 
some  others,  the  species  secured  are  characteristic  of  the  Puna.  The 
following  description  of  the  region  was  written  by  Heller: 

La  Raya  Pass  is  an  open,  level-floored  valley,  grass-covered  and  dotted  by  small 
lagoons  and  marshy  streams.  Bounding  the  vaUey  floor  are  rounded,  grass-covered 
hUls,  and  in  places  rocky  ridges  rising  to  a  height  of  2,000  or  3,000  feet.  To  the  east 
of  the  Pass  a  view  of  snow-capped  peaks,  their  sides  fiurowed  by  glaciers,  may  be 
obtained,  but  to  the  west  the  ridges  are  lower  and  without  permanent  snow  fields. 

The  temperature  here  was  decidedly  cool,  or  even  bitter,  during  the  day  when  the 
wind  was  blowing,  and  at  night  there  was  hoar  frost.  During  our  stay  in  November 
we  were  visited  every  ev^iing  about  sunset  by  a  violent  thundevBhower  of  an  hour's 
duration.  The  storm  usually  resolved  itself  into  a  hail  or  sleet  affair  accompanied 
by  a  heavy  artillery  of  thunder  and  flashes  of  lightning  which  swept  over  the  land- 
scape until  dark.  The  days  were  bright  with  sunshine  and  as  a  rule  calm,  but  the 
temperature  was  always  bracing,  although  the  sun  was  powerful  enough  to  melt  the 
light  coating  of  sleet  of  the  previous  night's  storm. 

The  region  of  La  Raya  is  quite  treeless  and  to  all  appearances  bushless  as  weU. 
Tussocks  of  coarse  bunch  grass  with  sharply  spiked  blades  are  the  all-pervading  floral 
feature.  Other  species  of  more  tender  grasses,  on  which  the  flocks  of  llamas  and 
alpacas  feed,  grow  with  these,  but  they  are  much  less  conspicuous.  Matlike  clusters 
of  small  brilliantly  green  herbs  grow  in  the  damp  meadows,  but  such  are  quite  grass- 
like in  general  appearance.  On  the  rocky  hillddes  amid  the  shingle  and  gravel  are 
fou^  i  clumps  of  a  yucca  or  Spanish  bayonet  with  whorls  of  gray  spiny  leaves  and 
tal  -.led  flower  stalks  of  past  seasons  still  standing.  A  cactus,  a  small  white  silky 
cereus,  grows  sparingly  at  this  altitude.  One  of  the  few  flowering  plants  seen  here 
was  a  nettle-leaved  herb  bearing  showy,  poppy-red  flowers.  A  few  inconspicuous 
flowers  of  anemone-like  appearance  were  seen  in  the  meadows.  High  up  on  the 
hiUaidee  a  few  verdant  bushes  were  encountered,  but  they  were  very  local  in  dis- 
tribution. 

Watkins'  Expedition,  April  3-13, 1917, 142  specimens  of  40  species. 

Pisa^  (altitude  10,060  feet,  junction  of  arid  Temperate  and  Puna 
Zones). — A  town  in  the  Urubamba  Valley  about  7  miles  northeast 
of  Cuzco. 

Watkins'  Elxpedition,  April  17-20, 1916,  65  specimens  of  23  species. 

Galea  (altitude  9,957  feet,  jimction  of  arid  Temperate  and  Puna 
Zones). — ^A  town  in  the  Urubamba  Valley  near  Urubamba  with  essen- 
tially the  fauna  of  the  Cuzco  clisfe*ict. 

Watkins'  Expedition,  April  21-25, 1^17,  34  specimens  of  23  species. 
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Ttica-THea  (altitude  11,900  feet,  junction  of  arid  Temperate  and 
Puna  Zones) . — ^The  first  camp  of  the  Chapman  Expedition  was  just  off 
the  Incan  highway  which  leaves  Cuzco  through  the  Ttica-Ttica  Pass, 
and  about  3  miles  west  by  north  of  that  city.  It  is  a  region  of  hills, 
valleys,  and  barrancas  devoted  to  grazing  and  the  growing  of  barley. 
Although  our  visit  was  made  in  the  heart  of  the  dry  season,  there  was 
stni  some  water  in  the  stream  beds  of  the  deeper  barrancas.  At  the 
bottom  and  on  the  sides  of  these  barrancas  and  in  thesmaller,  tributary 
quebradas,  there  was  more  or  less  low,  bushy  growth.  This  growth 
here  marked  the  upper  limit  of  the  arid  Temperate  Zone,  while  the 
grass-covered  areas  supported  the  avifauna  of  the  Puna. 

At  6  o'clock  in  the  morning  the  mercury  at  this  camp  registered 
30*'  F.     (PI.  3.) 

Chapman  Expedition,  July  2  and  3, 1916, 55  specimens  of  21  species. 

Huaraeondo  Canyon  (junction  of  arid  Temperate  and  Puna  Zones). — 
A  narrow,  steep-walled  canyon  about  10  miles  long,  carved  by  the 
Huaraeondo  River  from  Huaraeondo  (altitude  11,200  feet)  to  the 
Urubamba  River  (altitude  9,800  feet).  Its  floor  supports  consid- 
erable bushy  and  arborescent  vegetation,  well  described  by  Heller, 
who  collected  here  at  Chospiyoc  (which  see).  Our  camp  was  at 
''Pumatales,"  the  hacienda  of  Seftor  Silva,  at  an  altitude  of  about 
10,000  feet,  and  apparently  near  the  point  at  which  Heller  worked. 

At  6  o'clock  in  the  morning,  July  23,  the  mercury  registered  32®  P. 

Chapman  Expedition,  July  23,  1916;  55  specimens  of  23  species. 

GJiospiyoe  (altitude  10,000  feet,  junction  of  arid  Temperate  and 
Puna  Zones). — ^Heller's  station  in  the  Huaraeondo  Canyon,  evi- 
dently near  the  point  at  which  the  Chapman  Expedition  stopped  for 
one  day.    The  following  description  was  written  by  Mr.  Heller: 

The  canyon  of  the  Huaraoondo  River  extends  frDm  the  village  of  that  name  to  the 
Unibamba  Valley,  where  the  river  miDgks  its  wateia  with  the  Bio  Unibamba.  Half- 
way down  the  canyon  ia  situated  Chospiyoc,  a  collection  of  cultivated  fields,  a  hut, 
and  a  rickety  bridge  consisting  of  two  crooked  logs  spanning  the  stream.  The  canyon 
is  a  perfect  V-shape,  with  steep  sides  and  a  narrow  floor  occupied  chiefly  by  the 
stream.  Chospiyoc  lies  at  10,000  feet  altitude,  and  the  {Nredpitous  sides  ol  the  canyon 
rise  above  it  some  3,000  feet  to  the  general  level  of  the  Andean  ranges  here.  The  mUs 
throughout  all  this  half  mUe  of  vertical  depth  are  alluvial  deposits  of  gravel  and  clay, 
witii  no  rock  masses  of  large  extent  in  place.  The  boulders  lining  the  creek  margin 
are  many  colors— white  marbles,  gray  limestones,  blackish  slates,  red  porph3aieB« 
and  many  others. 

Our  camp  was  pdtdied  near  the  bridge,  but  across  the  stream  from  the  cultivated 
fields  of  maize  and  wheat.  During  our  stay  here,  in  the  latter  part  of  April,  the 
peach  and  apple  trees  were  laden  with  ripe  fruit,  and  the  grain  was  also  quite  mature. 
The  climate  is  quite  dry  at  this  point,  most  of  the  moisture  falling  at  the  higher  alti- 
tudes on  the  summits  of  the  ridges,  where  the  clouds  are  held.  Rain  was  falling 
abundantly  at  night  in  the  region  drained  by  the  Huaraeondo  River,  which  was  a 
terra-cotta  red  flood  loaded  with  sediment  from  the  adobe  soil.  The  tetnpenture  at 
Chospiyoc  is  temperate,  the  days  are  pleasaat  and  the  nights  cool,  bu^  not  bitter. 
The  natural  tree  flora  is  quite  extensive  in  species,  but  trees  are  nowhere  numerous. 
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Camp  at  Ttica-Ttica. 

Altitude  12,000  fpet.    Open  country,  Puna  Zone;  bush-grow-n ''quehradas,"  arid  Temperate  Zone, 
rhotographed  by  Chapman,  July  3,  1916. 


Huaracondo  River  and  (in  the  Distance)  Town. 

Allitade  lOjS.iO  feet.    Ducks,  geese,  ibis,  gulls,  and  other  Puna  Zone  >^p«'(  ies  were  common  here. 
Photographed  by  Chapman,  Jr.,  July  4,  1910. 


Digitized  by  VjOOQIC 


U.  3.  NATIONAL   MUSEUM  BULLETIN    117    PL.  4 


HUARACONDO  CANYON  AT  ITS  ENTRANCE  TO  THE  URUBAMBA  CANYON. 

Altitude  9,400  foot.    Arid  Temperate  Zone.    The  trees  in  the  distance  are  eucalyptus.    Photi^aphed 

by  Watkins. 


Looking  Down  the  Urubamba  River.  Toward  Mount  Salcantay.  at 

Ollantaytambo. 

Altitude  9,300  feet.    Arid  Temperate  Zone.    I'hotographed  by  Chapman,  July  6, 1916. 
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Stng^ing  willows  and  aklers  line  the  livw  maigins,  beneath  whidi  are  smaller 
bushee  of  many  sorts,  but  there  are  no  groves  or  clomp  of  trees.  On  the  flat  land 
and  lower  hill-dopes  a  few  stunted  peppor  trees  carry  on  a  brave  struggle  for  exist* 
ence  against  the  ax  of  the  wood  gather«*B. 

Much  of  the  valley  floor  is  covered  by  a  growth  of  composite  bushes  of  the  genus 
BacdiartSf  which  are  the  chief  thicket-forming  idirubs.  On  the  drier  riopes  far  above 
the  creek  the  3rucca  or  Spanish  bayonet  clings  to  the  gravelly  banks,  and  at  rare  inter- 
vals a  giant  cactus,  a  species  of  Cereus,  stands  conspicuous  and  grotesque  amid  the 
bushes  and  rocks.  The  smaller  spiny  tree  cactus  is  also  found  here,  as  well  as 
numerous  other  spiny  bushes,  such  as  the  barberry,  Berheris  flexuosa,  Colletia  spinosaf 
and  Sckintis  dependens.    (PI.  4.) 

Heller  Expedition,  late  April  14-23,  1915;  34  specimens  of  19 
species. 

OUantaytamlo  (altitude  9,300  feet,  arid  Temperate  Zone). — ^This 
station  lies  in  the  arid  Temperate  Zone,  the  bushy  and  arborescent 
vegetation  found  here  on  the  valley  floor  offering  a  home  for  such 
characteristic  species  of  this  zone  as  Anaeretes  jlavirostris,  Saltator 
dbi^cUiaris,  and  Diglossa  hrunneivejUris.  Here,  as  we  descended  the 
valley,  we  foimd  the  last  evidences  of  the  Puna  Zone  in  Colaptes  puna 
and  Oinchdes  fuscus  rivularis.     (PL  4.) 

Mr.  Heller  supplies  the  following  notes  on  this  station,  at  which 
the  Chapman  Expedition  collected  only  on  July  5: 

One  of  the  ancient  Inca  strongholds  was  the  city  of  Ollantaytambo,  situated  swne 
10  leagues  northwest  of  Cuzco  in  the  Urubamba  Valley  at  an  altitude  of  9,300  feet. 
At  this  point  the  valley  has  great  depth,  the  river  having  cut  its  way  through  the 
eastern  cordiUera  of  the  Andes.  On  either  side  tower  great  cliffs  to  a  height  of  4,000 
feet  or  more,  their  summits  splintered  into  many  fantastic-shaped  pinnacles.  The 
jOck  fonnation  is  chiefly  a  yellowish  flinty  shale;  in  the  immediate  vicinity,  but 
across  the  river,  on  the  western  side  of  the  valley,  are  areas  of  reddish  ^[ranite,  black 
slatoe,  and  other  rocks.  The  position  of  the  town  was  secure  against  invasion,  except 
along  the  valley  approaches  of  the  Urubamba  and  the  tributary|Btream  of  Ollantay- 
tambo Creek.  In  the  neighborhood  of  the  town  the  valley  floors  have  been  con- 
verted into  great  level  terraces  of  a  rich,  black  soil,  free  of  rocks,  which  is  devoted 
to  the  cultivation  of  maize  and  wheat  chiefly.  The  climate  is  quite  dry,  and  to  pro- 
vide against  crop  failures  a  series  of  canals  for  carrying  water  to  the  fields  have  been 
in  use  here  since  ancient  times. 

Ollantaytambo  was  our  base  station,  and  thither  1  returned  at  intervals  during  my 
eight  months  of  field  work.  During  April  the  rainy  season  draws  to  a  close,  rain  fall- 
ing in  the  night  and  then  only  in  intermittent  showers.  May  and  June  are  bright, 
clear  months,  but  July  furnishes  a  few  showers,  which  again  give  way  to  a  dry  season 
in  August  and  September.  Rain  in  considerable  quantities  fallB  in  October,  and  the 
country  under  these  deluges  blossoms  verdant  as  our  own  spring  in  the  north.  We 
may  consider  April  to  May  the  fall,  July  midwinter,  owing  to  its  greater  cold,  and 
October  a  i^ring  mcmth,  to  continue  the  comparison.  There  are,  however,  peculiar 
contradictions  in  the  actions  of  some  cultivated  plants.  Upon  our  arrival  at  Ollan- 
taytambo in  early  April  the  peach  and  cherry  trees  were  in  blossom,  as  well  as  bear- 
ing nearly  ripe  fruit,  apparently  making  a  brave  attempt  to  combine  spring  and  fall. 
The  native  mountain-side  shrubs,  however,  did  not  blossom  as  a  unit  until  October, 
when  the  giant  cactus,  Cerius,  and  herbs  generally  put  forth  their  floral  eftorts.  Some 
of  the  native  plants,  such  as  the,  golden-fioweied  Spanish  broom  and  Slenolobiun^ 
2787—21 2 
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buahes,  blossomed  in  April  and  May.  Duzing  the  dry  months  the  nights  were  cold, 
often  bitter,  the  days  bright  and  fresh,  accompanied  by  a  strong  daily  breeze  np  the 
valley,  lasting  from  noon  until  sunset.  The  mountain  slopes  which  wall  in  the  city 
of  Ollantaytambo  have  a  decidedly  arid  appearance,  the  scattered  vegetation  of  cac- 
tus and  stunted  bushes  being  far  from  adequate  to  cover  the  brown  rocks  and  soil. 
Bordering  the  stream  is  a  scattered  growth  of  willows,  alders,  cheny  trees,  8Unok>^ 
5tum,  a  saxifrage  tree  (EacaUonui),  Spanish  broom,  Baoeharii  bushes,  and  othens* 
Well  above  the  valley  the  slopes  and  ridges  support  various  grasses. 

Heller  Expedition,  April  25;  July  20-August  14;  November  7-12^ 
1915;  Chapman  Expedition,  July  5,  1916;  68  specimens  of  27  species* 

Occobamba  Pdss  (altitude  13,800  feet;  camp,  12,500  feet.  Puna 
Zone). — ^The  few  specimens  collected  by  Heller  in  this  locality  show^ 
as  might  be  expected,  that  it  is  in  the  Pima  Zone.  The  species  repre- 
sented include  our  only  specimens  of  Thinocorua  orhignyanus  and 
Theristicus  hranickii  as  well  as  examples  of  CTdoephaga  meianoptera, 
Nettion  oxypterum,  Colaptes  puna,  Oe-ossitta  tenuirostris,  Phryg%Lu9 
unicolor,  etc. 

Heller's  description  of  this  station  follows: 

We  have  applied  the  name  Occobamba  Pass  to  the  pass  leading  from  the  head  of 
the  Ollantaytambo  Valley  to  the  Occobamba  Valley.  The  Occobamba  Pass  is  trav- 
ersed by  a  well-made  road  over  which  considerable  traffic  is  carried  annually.  The 
pass  lies  some  eight  leagues  north  and  above  Ollantaytambo  and  has  a  summit  altitude 
of  13,800  feet,  by  aneroid  measurement.  The  ragged,  mountainous  character  of  most 
Andean  passes  is  quite  wanting  here,  and  it  jb  a  great  relief  to  find  soch  a  r^on  as  this^ 
with  gently  sloping,  rounded  hills  and  wide  shallow  valleys*  In  the  neighborhood  of 
the  pass  the  country  has  the  appearance  of  a  rolling  prairie  on  a  gigantic  scale. 

The  hills,  when  we  visited  the  region  in  July,  were  covered  by  a  thick  f.  3Wth  of 
dried  grass  as  far  as  the  eye  could  see.  No  nude  rock  surges,  no  snow  iiei'  .  no  tree 
growths  were  visible ;  all  was  a  rolling  sea  of  brown  grass.  The  climate  is  dry  compared 
to  the  forested  montafia  country  farther  north,  but  the  pass  receives  considerably  more 
rainfall  than  Ollantaytambo  owing  to  its  greater  elevation  and  proximity  to  the  summit 
ridges.  During  our  stay  in  July  the  weather  was  very  cold,  the  coldest  we  experienced 
in  Peru.  The  nights  were  bitter  cold,  freezing  the  margins  of  running  streams  as  well 
as  vessels  of  water  actually  inside  the  tent.  The  mornings,  though  sunny,  were  cold,, 
until  9  a.  m.,  and  the  climate  was  bracing  even  at  midday.  Shrubs  and  conspicuous 
herbs  were  quite  lacking  here.  The  bushy  growth  bordering  the  stream  ceases  at 
12,500  feet  altitude.  Rock  surfaces  were  seen  in  some  of  the  higher  tributary  valley 
above  the  limits  of  vegetation,  where  a  variety  of  formation  of  slates,  shales,  basalts^ 
and  granites  were  noted,  but  in  the  main  valley  disintegration  had  gone  very  far,  all 
the  Mils  being  soil-covered,  and  supporting  a  growth  of  grass.  In  the  neighborhood  of 
villages,  at  altitudes  of  11,000  to  13,000  feet,  potato  culture  is  extensively  engaged  in, 
the  soil  beiag  rich  black  loam.  Most  of  the  valleys  are,  however,  devoted  to  grazing 
herds  of  llamas,  alpacas,  sheep,  horses,  and  mules. 

Heller  Expedition,  July  20,  21,  1915;  10  specimens  of  12  species. 

Occobamha  VaUey  (altitude,  9,100  feet,  humid  Temperate  Zone). — 
One  of  Heller's  stations  above  Ollantaytambo.  The  presence  here 
of  QraUaria  rufida  obscura,  Hdiockera  cristata^  Diglossa  personata 
mdanopiSf  and  Oonirostrum  cinereum  cinereum  indicates  that  it  is  in 
the  himiid  Temperate  Zone,  apparently  at  its  lower  margin.  Heller'a 
description  of  this  locality  follows: 
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Camp  at  Astillero  Below  Torontoy. 

Altitude  7,S00  feet.    Near  the  upper  limit,  on  the  canyon  floor,  of  the  Subtropical  Zone.     Photographed 

by  Chapman,  July  6, 1916. 


Urubamba  River  Above  Santa  Ana. 

Altitude  about  3,600  feet.    .\rid  Tropical  Zone.    Photographed  by  Chapman,  July  17,  1916. 
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Well  down  in  the  Occobamba  Valley,  at  a  point  where  the  forested  country  meets 
the  grassy  uplands,  we  established  our  camp,  at  a  spot  called  Tocopoqueyu.  The 
camp  was  pitdied  in  one  of  the  terraced  fields  on  the  west  bank  of  liie  creek,  at  an 
altitude  of  9,100  feet  During  our  sojourn  here  in  July  the  weather  was  bright  and 
warm  during  the  day  and  cool  at  night,  but  seldom  bitter  or  windy.  The  country  has 
a  peculiar  physical  aspect,  owing  to  one  side  of  the  valley,  the  eastern,  being  clothed 
by  a  dense  forest,  and  the  opposite,  or  western,  being  the  very  antithesiB;  that  is, 
grass-covered  and  dry  in  character.  The  forest  edge  is  definitely  bound  by  the  stream 
margin,  which  is  lined  by  a  growth  of  alder  and  willow  trees.  The  alders  here  form 
a  oonaidaiible  part  of  the  forest,  and  such  as  are  found  growing  at  a  distance  from  the 
stream  have  widespread  crowns  and  a  grayish  appearance  seldom  seen  in  riverside 
trees.  Other  forest  trees  are  Eugenias,  or  cloves,  Escallonias,  and  a  laige  bay  tree  of 
the  genus  Myrica,    Bamboo,  as  usual,  forms  a  dense  undergrowth  in  the  forest 

The  direction  and  constancy  of  the  prevailing  winds  here  seem  to  offer  an  explana- 
tion for  the  extraordinary  difference  in  vegetation  on  opposite  sides  of  the  valley. 
The  moist  breezes  coming  up  the  valley  from  the  hot  lower  montafia  coimtry  are  mist- 
laden  and  confined  to  the  eastern  side,  along  which  the  mist  hangs,  leaving  the  western 
side  open,  sunny,  and  dry.  The  kima  partakes  of  this  divided  character  also,  the 
forested  side  being  the  haunts  of  such  marsupials  as  Oriolestes,  Peramys^  the  pygmy 
opossum,  Diddphis,  and  many  species  of  forest  rodents.  On  the  west  side  we  find 
white-tailed  deer,  coyotes,  skunks,  and  rodents  peculiar  to  the  grassy  Andean  Zone. 
The  country  rock  is  granite,  dififs  of  which  are  exposed  for  several  miles  on  the  western 
side.    (PI.  2.) 

Holler  Expedition,  July  23-Aug.  2,  1915. 

TarorUoy  (altitude  8,000  feet,  Subtropical  Zone). — In  descending 
the  Unibamba  Canyon  the  upper  limit  of  the  Subtropical  Zone  is 
encountered  at  Torontoy  where  the  first  evidences  of  forest  are  seen. 
Cactus,  acacia,  and  other  xerophytic  forms  are  replaced  by  begonias 
and  bananas  and  plantains,  and  such  typical  subtropical  birds  as 
ThamnophUus  mdanochrouSy  Henicorkina  I,  Uucophrys  and  Myiohoras 
tn.  melanocephdlus  soon  became  common.  The  Chapman  Expedition 
camped  at  AstiUero  a  short  distance  below  the  settlement  of  Torontoy 
where  the  growth  is  more  luxuriant  than  at  Torontoy.  (PL  5.) 
Hdler's  observations  are  appended: 

At  the  entrance  to  the  canyon  of  the  Unibamba  stands  Torontoy,  once  an  important 
Inca  stronghold.  To-day  we  find  a  collection  of  Quichua  huts  set  in  the  unlovely 
environment  of  pig  wallows,  and  the  abiding  places  of  mules,  goats,  chickens,  dogs,  and 
other  domestic  creatures,  fields  of  maize  cling  to  the  steep  sidehills  on  both  sides  of 
the  valley,  and  above  these  extend  the  grass-covered  slopes  on  which  the  herds  graze. 
The  altitude  at  Torontoy  is  approximately  8,000  feet,  and  the  climate  is  mild  and 
pleasant.  Part  of  the  year,  December  to  May,  is  rainy,  but  much  of  the  time  there  is 
fine,  dry  weather,  without  the  fog  conditions  which  prevail  on  the  higher  forested 
ranges  guarding  the  valley.  The  rock  formation  is  largely  granite  of  a  light  grayish 
color.  Cliffs  of  this  material  are  seen  bordering  the  river  at  various  places,  but  the 
greater  part  of  the  country  is  grass-covered  or  else  forested. 

The  Unibamba  Valley  at  Torontoy  is  a  deep  V-shaped  gorge  some  3,000  or  4,000 
feet  deep,  narrowing  into  a  canyon  immediately  below  this  point.  The  scenery 
throughout  the  district  is  bdd  and  earned  out  on  a  grand  scale.  Beymid  the  confining 
ridges  of  the  valley  occaaional  glimpses  ol  snowy  peaks,  which  mark  the  main  Cordil- 
leras of  the  Andes,  may  be  obtained. 
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Growing  at  the  river  margin  are  alder  and  willow  trees,  forming  a  sort  of  border. 
The  valley  floor  generally  and  the  lower  hillsides  are  bush-covered  by  the  yellow- 
flowered  Ste7u>lobiumy  small  Escallonia  trees,  pepper  trees,  giant  cactus  of  the  genua 
Cereus,  tree-like  Opuntia  cactus,  yuccas,  and  a  host  of  peculiar  floral  forms. 

Heller  Expedition,  May,  1915;  Chapman  Expedition,  Jiily  10,  1916; 
90  specimens  of  33  species. 

Above  Torontoy  (Altitude,  9,500-12,000  ft.,  hnmid  Temperate 
Zone). — ^This  region  lies  wholly  within  the  humid  Temperate  Zone. 
It  was  visited  by  Heller  largely  in  search  of  mammals,  but  the  birds 
secured  show  its  faunal  affinities  to  be  with  those  of  Cedrobamba. 
Heller  describes  it  as  follows: 

The  Urubamba  Valley  at  Torontoy  is  unforested,  but  the  mountain  slopes  of  the 
eastern  side  far  above  the  ancient  villages  are  clothed  by  dense  primeviJ  forest  to 
the  limits  of  snow  and  glaciers.  In  this  elevated  forested  region  I  established  two 
camps,  one  at  timber  line  on  the  steep  mountain  slope,  at  an  altitude  of  12,000  feet, 
and  the  other  in  the  heart  of  the  forest  in  a  broad,  level  part  of  the  creek  valley,  at 
10,500  feet  elevation.  The  mountain  side  at  timber  line  was  so  steep  that  it  was 
found  necessary  to  dig  out  a  platform  large  enough  for  the  foundation  of  the  8  by  10 
foot  tent  which  I  carried.  The  camp  was  pitched  on  a  forested  ridge,  one  side  of 
which  was  bounded  by  a  stream,  and  the  other  by  a  shallow  ravine  occupied  by  a 
grizzled  glazier  of  small  extent  which  terminated  not  far  below.  The  nights  were 
bitter  cold,  and  when  the  sky  was  unclouded  the  ground  at  dawn  was  white  with  a 
heavy  froet.  The  days  as  a  role  were  misty,  but  seldom  rainy,  the  mist  being  of  a 
dripping,  saturating  sort,  quite  as  effective  as  rain.  Early  in  the  morning  before  the 
mists  had  rolled  up  as  high  as  timber  line,  a  magnificent  view  of  the  snow  peak  of 
Salcantay  and  the  high  ranges  over  which  it  dominates  could  be  seen  across  titie  cloud- 
filled  valley  of  the  Urubamba. 

The  forest  vegetation  of  the  timber-lino  area  near  caxnp  was  made  up  principally  of 
three  features;  tall  bamboo  thickets,  trees,  and  the  shorter  grassland  of  the  Andean 
Zone.  Acaena  trees  grew  to  immense  size  here,  some  of  them  being  8  feet  in  diameter. 
Much  of  the  very  highest  forest  waa  made  up  of  small  Gynoxys  trees  of  uniform  size 
and  free  from  bamboo  or  undershrubs.  The  ground  in  these  forests  was  carpeted  by 
a  heavy  coat  of  elastic  green  moss  into  which  we  often  sank  anlde-deep,  while  the  tree 
trunks  and  branches  were  festooned  by  loads  of  gray  and  black  lichens.  The  rock 
formations  in  the  immediate  vicinity  of  camp  were  hidden  by  the  vegetation,  but  the 
higher  slopes  above  the  limits  of  vegetation  appeared  to  be  dark  gray  slates  in  com- 
position. 

The  central  camp  was  established  in  the  middle  of  a  wide  part  of  the  valley  of 
Torontoy  Creek  at  10,500  feet  altitude  at  a  place  where  the  original  trail-builders  into 
this  unknown  forest  had  erected  a  temporary  hut  a  few  months  previously.  The 
stream  ran  beside  the  camp  over  a  pebbly  bod,  limpid,  cold  and  almost  tranquil. 
On  all  sides  the  forest  spread  completely  filling  the  vaUey  and  ascending  the  steep 
slopes  to  the  lower  limita  of  snowfields  at  the  summit.  The  trees  in  character  differed 
somewhat  from  those  at  timber  line,  the  number  of  species  being  considerably  greater 
and  the  undergrowth  of  bushes  and  bamboo  much  more  luxuriant.  The  ground  moss 
and  open  character  of  the  upper  forest  was  quite  wanting.  The  climate  was  milder. 
At  night  it  was  cool,  but  no  frost  occurred. 

Heller  Expedition,  May,  1916;  47  specimens  of  24  species. 

San  Mxffuel  Bridge  (altitude,  6,000  feet,  Subtropical  Zone).— An 
important  collecting  station  for  both  the  Heller  and  Chapman  ex- 
peditions.   The  river  bottom  here  lies  at  the  lower  border  of  the 
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Forest  in  Bottom  of  the  Urubamba  Canyon  Above  San  Miquel  bridge. 

Altitude  about  6,200  feet.    Subtropical  Zone,    riiologruphed  by  Chapniaii,  July  W,  I'JH). 
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Subtropical  Z^one,  and  a  short  distance  below  the  bridge  one  passes 
into  the  arid  Tropical  Zone.  Above  the  bridge  and  for  the  greater 
part  of  the  way  to  Torontoy,  the  mountain  slopes,  and  favorable 
places  at  the  bottom  of  the  canyon  are  covered  with  a  highly  de- 
veloped, luxuriant  cloud  forest,  the  home  of  such  characteristic 
species  of  the  humid  subtropics  as  Pharomachrue  auriceps  and 
Rupicola  p.  peruviana,    (PL  6.) 

Mr.  Heller's  description  of  this  locality  is  appended: 

Lounediately  below  Machu  Picchu,  on  the  floor  of  the  valley,  is  the  Bridge  of  San 
Miguel,  over  which  paeses  all  the  traffic  between  Cuzco  and  the  lower  part  of  the  valley. 
At  this  point  the  walls  of  the  valley  rise  perpendicularly  for  3,000  or  4,000  feet,  and  in 
eome  places,  such  as  opposite  the  base  of  Machu  Picchu,  the  walls  are  5,000  feet  high. 
The  stream  mai^gin  of  the  waters  for  a  short  distance  above  the  bridge  is  bordered  by 
wide,  gravelly  bars  and  forest-grown  flats  of  river  allu\ium.  The  bridge  stands  at 
6,000  feet  altitude  and  enjoys  a  singularly  mild  and  equable  climate.  The  nights  are 
delightfully  cool  and  the  days  are  semitropical.  Much  of  the  canyon  at  this  point  is 
shaded  from  the  direct  rays  of  the  sun  part  of  each  day  by  towering  cliffs  which  rise 
vertically  from  the  floor.  A  great  variety  of  tree  growth  occurs  along  the  stream  and 
the  sides  of  the  valley  where  talus  slopes  offer  a  foot-hold  for  vegetation.  The  laigest 
of  the  trees  is  one  of  the  Leguminoeae  of  the  genus  Erythrina  which  bears  a  profusion  of 
carmine  flowers.  This  tree  is  found  scattered  through  the  forest  bordering  the  river; 
its  great  swollen  trunk  and  wide-spread  crown  giving  it  a  peculiarly  distinct  appear- 
ance. Upon  talus  slopes  and  new  ground  generally  grow  clumps  of  the  graceful 
trumpet^^Tees,  Cearopia,  the  drooping,  lobed,  peltate  leaves  giving  them  a  graceful 
distinction.  Sailer  figs,  with  strangling  limbs  and  roots  fastened  to  the  wall  of  cliffs 
or  growing  as  epiphytes  on  the  trunks  of  other  trees,  rear  themselves  in  every  available 
nook.  A  common  riverside  tree  is  the  pacay,  bearing  spherical  heads  of  flowers  which 
are  a  fovorite  source  of  food  for  hummingbirds.  Small  ferns  of  many  kinds  abound  in 
the  shade  of  other  trees.  Both  bamboo  and  palms  are  wanting  in  the  immediate 
neighborhood  of  San  Miguel  Bridge.  The  common  trees  bordering  the  stream  or 
growing  on  the  alluvial  flats  were  willows  and  alders.    (PI.  7.) 

Heller  Expedition,  June  17-Jidy  10,  1915;  Chapman  Expedition, 
July  7,  18,  19,  1916;  269  specimens  of  74  species. 

Cedrohamha  (altitude  12,000  feet,  junction  of  hmnid  Temperate 
and  Puna  Zones). — AlAough  Heller  collected  only  54  specimens  at 
and  near  Cedrobamba  they  form,  from  a  faunal  standpoint,  the  most 
important  part  of  the  entire  Urubamba  collection.  Of  the  30  species 
represented,  18  were  not  found  elsewhere,  while  8  of  the  remaining 
12  were  foimd  only  in  the  Occobamba  Valley  or  above  Torontoy, 
localities  which  evidently  lie  in  the  zone  (hmnid  Temperate)  which 
finds  its  upper  limit  at  Cedrobamba.     (PI.  8.) 

Heller's  description  of  this  locality  is  appended: 

The  high  and  narrow  ridge  upon  which  the  ancient  city  of  Machu  Picchu  is  situated 
rises  in  a  smes  of  undulations  to  the  southward,  the  first  wave  being  the  peak  of 
Machu  Piochu,  a  second  Ocorihuayrachina,  and  the  third  in  a  northerly  direction  the 
ridge  on  which  stand  the  ruins  of  Cedrobamba.  The  camp  at  Cedrobamba,  which 
had  an  altitude  of  12,000  feet,  was  placed  a  hundred  feet  below  the  ruins  at  the  head 
of  one  ol  the  tributaries  of  the  Bio  Acobamba,  a  rushing  mountain  torrent  which  adds 
its  waters  to  the  Urubamba  a  mile  below  San  Miguel  Bridge.    Cedrobamba  is  situated 
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exactly  on  the  parting  of  the  great  forest  ol  the  Amazonian  Basin  aad  the  gnweiland  of 
the  Andean  pampa  reigion.    The  forest  at  this  place  stops  as  ahruptly  as  if  cut  by  a 

knife,  quite  as  sharply  as  a  hedge  row  on  the  hordes 
of  a  lawn;  long  tongues  of  forests  in  places,  however, 
follow  up  the  creek  margins  or  ascend  favorite  shpes 
to  a  thousand  feet  beyond  the  general  forest  limits. 
There  is  no  dwarfing  of  trees  or  diminution  in  their 
numbers  on  tilie  borders.    A  variety  of  trees  grew  at  the 
timb^-line  edge.    There  were  shaggy  barked  Acaena 
ochreata  trees  with  drooping  masses  of  gray-green  foli- 
age, small/erect  Gynoxyt  trees  with  their  dome-shaped 
crowns  adorned  by  golden  composite  blossoms,  a  white- 
'^     barked  Melastomataceous  tree  of  the  genus  Mioonia 
I     towered  above  all  with  its  spidery  Inanches  spreading 
S     in  every  direction.    A  small,  stout-trunked  fern,  an 
g     arborescent  Lomana,  was  a  constant  feature  of  the 
§     forest  edge.    Bamboo  grass  {Ckasquea  qaila)  in  some 

0  places  intertwined  its  lig^t  green  stalks  with  the 
g  trees,  but  it  was  chiefly  abng  the  borders  of  stzeamo 
»     and  on  swampy  soil  that  it  flourished.    Mosses  and 

1  lichens  of  many  colors  and  sorts  smothered  the  tree 
I  trunks  and  tranches,  making  them  in  appearance 
^  many  times  their  actual  size.  The  gray-beard  lich^ 
g  was  the  prevalent  one  on  the  terminal  parts  of  the 
S  branches,  and  another,  a  deep  black  species,  confined 
g  its  affections  to  the  trunks  and  larger  branches.  Be- 
g     yond  the  forest  a  luxuriant  growth  of  grass  covered  the 

0  mountain  sbpes,  mingled  with  which,  but  in  doee 
H  proximity,  were  small  huckleberry  bushes,  Baecharu 
"  bushes  and  a  few  tall  herbs.  Oedrobamba  dimati* 
g  cally  was  damp  and  cold.  It  was  at  the  edge  of  a 
S     more  or  less  permanent  fog  bank,  the  limits  of  whidi 

1  seemed  to  coincide  with  that  of  the  forest. 
I  Kain  in  great  quatities  apparently  does  not  &U  here, 
I  but  the  region  is  constantly  bathed  in  cold  mists. 
N  The  nights  are  cold  but  seldom  bitter,  the  daily  ex- 
■0  tremes  of  temperature  being  considerably  less  than 
g     in  the  drier  region  farther  inland  of  equiJ  elevation* 

g        Heller  Expedition,  May  23-June  16, 1916; 
?     64  specimens  of  30  species. 
5        Santa  Ana  (altitude  3,480  feet,  arid  Tropi- 
3    cal  Zone).— The  valley  of  Santa  Ana  is  a 
S    semi-arid  tropical  pocket  shut  off  from  the 
heavy  rainfall  of  the  true  Amazonian  region 
by  the  range  of  the  Andes  which  lies  to  the 
eastward  of  it.    Bowman  •  presents  a  dia- 
gram (here  reproduced)  of  the  climate  of 
the  eastern  slope  of  the  Andes  and  writing 
of  Santa  Ana  says: 

It  will  be  seen  that  the  front  range  of  the  mountains 
is  high  enough  to  shut  off  a  great  deal  of  rainfall.    The 


•  ThtAndeB  of  Southern  Peru*  p.  70. 
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TiMBERLINE    NEAR    CEDROBAMBA. 

Altitude  about  12,500  feet .    Junction  of  huniid  Temperate  and  Puna  Zones.    Photographed  by  Bingham, 

May  11, 1915. 


Forests  Near  Cedrobamba. 

Altitude  about  12,onO  feet.    Humid  Temperate  Zone.    Photographed  by  Pingham,  May  12,  1915. 
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Chauillay  Bridge  Over  the  Urubamba  River. 

Altitude  3,700  feet.    Arid  Tropical  Zone.    Photographed  by  Chapman,  July  9,  191C. 


SANTA  ANA  Valley,  Lower  Urubamba  Valley. 

Altitude 3,:j00  feet.    Arid  Tropical  Zone.    Photographed  by  Chapman,  Jr.,  July  16, 1916. 


Digitized  by  VjOOQIC 


BIRD  UFB  IN  THE  TJRUBAMBA  VAIXEY  OF  PERU.  23 

lower  Mllfl  and  ridgee  just  within  the  front  range  are  relatively  dry.  The  deep  val- 
leys are  much  drier.  Each  broad  expansion  of  a  deep  vaUey  is  therefore  a  dry 
pocket.  Into  it  the  sun  pours  even  when  all  the  surrounding  hills  are  wrapped  in 
doud.  The  greater  number  of  hours  of  sunshine  hastens  the  rate  of  evax)oration  and 
^tUl  further  increases  the  dryness. 

The  influence  of  the  local  climate  upon  tree-growth  is  striking.  Every  few  days, 
even  in  the  relatively  dry  winter  season,  clouds  gather  about  the  hills  and  there  are 
local  showers.  The  lower  Hmit  of  the  zone  of  clouds  is  sharply  marked  and  both  at 
Santa  Ana  and  Echaratf  it  is  strikingly  constant  in  elevation — about  &\e  thousand 
feet  above  sea  leveL  From  the  upper  mountains  the  forest  descends,  with  only  small 
patches  of  glade  and  prairie.  At  the  lower  edge  of  the  cloud  zone  it  stops  abruptly 
m  the  warmer  and  drier  slopes  that  face  the  afternoon  sun  and  continues  on  the 
moister  slopes  that  face  the  forenoon  sun  or  that  slope  away  from  the  sun. 

It  may  be  added  that  this  cloud  forest,  which  so  strongly  charac- 
^/orizes  the  Subtropical  Zone,  descends  in  drainage  areas  considerably 
below  the  o,000-foot  level — a  condition  clearly  illustrated  by  a  pho- 
tograph of  the  western  slope  of  the  Central  Andes  of  Colombia  pub- 
lished in  my  Distribution  of  Bird  life  in  Colombia.^®  The  climate 
of  the  Cauca  Valley,  it  may  further  be  said,  is  due  in  a  large  measure 
to  the  causes  which  create  semi-aridity  at  Santa  Ana. 

Santa  Ana  is  historic  in  the  annals  of  Urubamba  ornithology! 
Formerly  the  site  of  a  Jesuit  Mission  it  is  now  a  hacienda  devoted 
to  the  production  of  sugar  cane  and  coca  where  the  imbounded  hos* 
pitality  of  the  proprietor,  Selior  Duque,  the  delightful  climate,  the 
ease  with  which  adjoining  areas  may  be  reached  have  induced  prac- 
tically all  the  naturalists  and  explores  who  have  visited  this  region 
to  make  it,  for  a  time,  thdr  headquarters. 

Kalinowski  collected  here  at  intervals  from  Jime  to  December, 
1894,  securing,  according  to  Berlepsch  and  Stolzmann",  examples 
of  66  species.  Various  members  of  the  Yale  University-National 
Geographic  Society  Expedition  also  stopped  at  Santa  Ana,  including 
Heller,  whose  notes  on  the  r^on  are  here  appended: 

The  valley  at  Santa  Ana  is  x>articularly  wide,  fully  a  league,  and  the  confining  slopes 
are  gentle,  although  they  rise  to  considerable  heights  and  give  the  valley  a  deep  effect. 
Owing  to  the  great  width  of  the  valley,  and  the  distant  position  of  the  summit  ridges* 
the  rain  clouds  do  not  collect  at  this  point  but  pass  on  and  hang  themselves  to  the 
higher  slopes  beyond.  While  we  were  at  Santa  Ana  in  October,  the  days  were  bright 
and  clear,  but  not  far  distant  could  be  seen  the  lain  clouds  and  stomis  in  progress  and 
occasionally  the  thunder  reached  our  ears.  The  valley  floor  is  covered  by  a  black 
humus  soil,  and  devoted  laigely  to  coca  culture,  but  cane  fields  are  numerous,  and, 
at  certain  seasons,  maize  also.  The  valley  slopes  show  a  red  soil  where  they  are  not 
grass-covered.  Bordering  the  river  are  groves  of  the  graceful  algaroba  trees,  the  timber 
of  which  has  been  used  in  the  construction  of  the  hacienda  buildings  which  were 
originally  designed  for  the  purpose  of  a  mission  station.  Cecrojm  and  Eryihrina  trees 
border  the  creeks  and  fields,  but  the  landscape  generally  has  a  highly  artificial  and 
denuded  aspect.  The  altitude  is  3,480  feet,  but  owing  to  the  dryness  at  this  particular 
point,  the  climate  is  cooler  than  usual  at  so  low  an  elevation^  corresponding  to  that  of 
San  Miguel  Bridge,  which  has  an  altitude  almost  twice  as  great.    The  manager  of  the 

w  BtUl.  Amer.  Mus.  Nat  Hfst.,  vol.  36, 1917,  pi.  27.  "  Omfa,  1906,  pp.  73-102. 
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hacienda,  Don  Garloe  Duque,  informed  me  that  as  late  as  twenty  years  ago  several 
species  of  laige  currasows,  guans,  parrots,  tinamoiis,  and  other  tropical  birds,  w^e 
to  be  foimd  in  the  scrubby  or  bush  country  in  the  vicinity,  but  that  constant  shooting 
by  villagers  had  exterminated  them.    (Pi.  9.) 

Heller  Expedition,  October  25,  1915;  Chapman  Expedition,  July 
11-14,  1916;  116  specimens  of  37  species. 

Idma  (altitude  5,000  feet.  Subtropical  Zone). — ^The  hacienda  of 
Idma,  some  9  miles  southwest  of  Santa  Ana  and  1,500  feet  above  it 
is  in  the  humid  subtropics.  Traces  of  forest  first  appear  at  an  eleva- 
tion of  4,200  feet,  but  the  floor  of  the  valley  has  long  been  deforested 
and  is  largely  devoted  to  the  growing  of  sugar  cane.  The  steeply 
ascending  mountains  are  heavily  wooded  from  the  valley  to  their 
summits,  and  a  short  distance  above  the  hacienda,  where  our  camp 
was  made,  the  country  is  everywhere  forested.  The  f axma  is  typically 
subtropical  and  closely  resembles  that  of  the  Urubamba  Canyon 
above  San  Miguel  Bridge.  Kalinowski  collected  at  Idma  chiefly  in 
July,  August,  October,  and  November,  1894,  securing  representa- 
tives of  75  species." 

Mr.  Heller's  notes  on  Idma  follow:    . 

Idma  is  without  doubt  one  of  the  rainiest  places  in  all  Peru.  There  is  scarcely  a 
day  throughout  the  whole  year  in  which  some  rain  does  not  fall  at  this  spot.  Such 
conditions,  however,  are  very  local  and  due  largely  to  the  high  forested  ranges  which 
ovetrhang  the  hacienda  oi  Idma.  A  league  or  two  lower  down  the  valley,  toward 
Santa  Ana,  the  sun  holds  sway  half  of  the  yjear  at  least  part  of  each  day.  The  un- 
fortunate inhabitants  of  Idma  have  daily  vistas  of  simshine  lower  down  the  valley 
through  the  very  raindrops  that  give  this  place  its  distinction.  The  altitude  at 
the  hacienda  is  5,000  feet.  The  temperature  is  seldom  disagreeably  warm  in  the  day- 
time and  at  night  it  is  comfortably  cool  so  the  climate,  barring  its  wetness,  may  be 
described  as  d^ghtfidly  semitropical. 

Originally  the  dopes  and  floor  of  the  valley  were  occupied  by  a  heavy  forest  which 
was  removed  centuries  ago  by  the  Incas.  Within  a  stone's  throw  oi  the  cultivated 
fields  above  the  hacienda  the  dark  primeval  forest  sweeps  down  from  the  range  above 
and  beyond.  Idma  is  a  cultivated  nook  of  valley  projecting  into  the  great  forest  and 
maintained  only  by  constant  strife  with  the  forces  of  nature. 

Heller  Expedition,  October  10-23,  1915;  Chapman  Expedition, 
July  11-14,  1916;  239  specimens  of  72  species. 

Rio  San  Miguel  (altitude  4,400  feet,  hxmiid  Tropical  Zone). — One 
of  Heller's  collecting  stations  at  the  upper  mai^n  of  the  humid 
Tropical  Zone.    It  is  described  by  him  as  follows: 

Our  introduction  to  the  lowland  forest  of  the  Amazon  basin  took  place  at  San  Fer- 
nando, which  is  situated  on  the  upper  borders  in  the  hill  coimtry  at  the  foot  of  the 
Andean  cordillera.  The  geographical  position  of  this  spot  is  some  ten  leagues  north- 
west of  the  village  of  Lucma  from  which  it  is  separated  by  a  high,  cold  spur  of  the 
Andes  in  which  the  headwaters  of  the  Rio  Cosireni  take  their  rise.  San  Fernando  is 
situated  well  down  in  the  drainage  area  of  this  river  at  4,400  feet  altitude  in  the  valley 
of  a  tributary  stream,  the  Rio  San  Miguel,  a  few  miles  above  its  junction  with  the  Rio 
Pampaconas.  The  spot  to  which  the  name  San  Fernando  is  attached  is  marked  by  a 
single  hut  in  the  neighborhood  of  which  sugar  cane,  cassava,  coffee,  ground  nuts,  pine- 

u  Omit,  1013,  pp.  73-102. 
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apples,  bananas,  and  a  few  other  tropical  frtdte  are  grown  by  the  Mestizo  family  which 
make  this  place  their  home.  At  thia  point  the  valley  of  the  San  Miguel  is  wide,  levels 
and  densely  forested. 

The  climate  has  the  delightful  balmy  qualities  of  that  of  San  Miguel  Bridge  and 
Huadquiiia,  combined  with  a  somewhat  greater  degree  of  heat  and  much  more 
humidity.  On  bright  days  the  weather  is  really  hot  but  the  sky  as  a  rule  is  overcast 
part  of  each  day.  During  our  visit  in  October,  rain  fell  almost  every  night  for  a  few 
hours,  usually  in  the  form  of  a  thunder  shower. 

The  tree  growth  fills  the  whole  valley  from  the  floor  to  the  sununits  of  the  confining 
ridges.  The  forest  is  of  a  mixed  character,  the  number  of  tree  species  being  large,  but 
the  different  species  are  everywhere  scattered  so  universally  that  there  is  really  no 
mailed  uniformity  in  the  general  appearance  of  the  woodland.  I  recognized  in  this 
forest  several  species  of  trumpet  trees,  figs,  tree  fems,  small  palms,  cedros,  etc. 
Traveling,  as  a  rule,  was  not  difficult  through  the  forest,  except  near  streams  where  the 
trees  were  bound  together  by  giant  \ines  and  creepers. 

The  chief  avenue  of  exploration  in  this  region,  however,  was  the  road  cut  by  the 
rubber  gatherers  for  the  transport  of  the  rubber  from  Yuvini  to  Lucma,  and  then  to 
Cuzco.  This  road  was  cut  some  20  yards  in  width  through  the  forest  and  followed 
the  level  floor  of  the  valley  wherever  practical.  Travel  along  this  wide  rock-free 
thoroughfare  was  a  never-ending  source  of  delight  after  the  months  of  hardships  and 
conflict  with  the  rock-strewn  trails  of  the  higher  Andes. 

Hellex  Expedition,  September  29-OctobOT  6,  1915;  33  specimens 
of  31  species. 

Yuvini,  near  Rio  Cosireni  (altitude  3,000  feet,  humid  Tropical 
Zone). — ^The  Rio  Cosireni  enters  the  Urubamba  from  the  southwest 
some  65  miles  in  an  air-line  north  by  west  from  Santa  Ana.  This 
was  one  of  Heller's  two  stations  in  the  himiid  Tropical  Zone.  Speci- 
mens from  it  are  listed  imder  "Rio  Cosireni."    Heller  writes: 

Journeying  from  the  village  of  Lucma  northward  over  the  high  ridges  which  bound 
the  Vilcabamba  Valley,  we  drop  down  at  the  end  of  a  day's  travel  into  the  watershed 
of  the  Cosireni  River.  Following  down  one  of  the  head  streams,  the  San  Miguel,  we 
come  to  its  junction  with  the  Fampaconas  River,  from  which  point  the  Cosireni  proper 
has  its  origin  through  the  united  waters  of  these  two  large  affluents.  Some  6  leagues 
beyond,  farther  down  the  Cosireni,  we  come  to  the  rubber  station  of  Yuvini,  estab- 
lished and  managed  by  a  Bane,  Alvin  Berg.  The  thatched  huts  of  the  station  stand 
on  a  plateau  a  few  hundred  feet  above  the  river,  and  well  back  from  its  maigin,  for 
the  valley  here  has  a  width  of  a  league  or  more.  Flowing  past  the  station  and  suj)- 
plying  it  with  water,  is  a  small  stream^  the  Yuvini,  which  meanders  on  to  its  union 
with  the  Cosireni  2  miles  beyond. 

The  geographical  position  of  Yuvini  is  10  leagues  north  of  Lucma,  or  more  correctly 
west  of  north  of  that  place,  but  by  the  road  it  is  some  20  leagues,  or  3  days'  travel 
by  pack  train.  Yuvini  has  an  altitude  of  3,000  feet.  At  this  elevation,  the  climate 
is  tropical  and  humid,  but  the  heat  here  has  seldom  the  oppressive  quality  which  is 
encountered  1,600  feet  lower  down  the  valley. 

During  our  3  weeks'  sojourn  here  in  Apgust  and  early  September,  part  of  each  day 
was  overcast  by  rain  squalls  and  thunder  showers  of  short  duration.  The  air  at  mid- 
day was  heavy  with  moistiure,  and  rain  fell  at  frequent  short  intervals  interspersed  by 
bright  intense  sunshine.  Beig,  who  had  been  a  resident  for  15  years,  informed  me 
that  this  was  the  usual  sort  of  weather,  and  that  even  during  the  hdght  of  the  rainy 
season,  some  months  later,  thaue  was  seldom  a  day  without  some  sunshine. 

When  we  arrived  in  n^-August,  the  river  was  clear  and  low  but  frequently  it 
became  a  dark  brown  flood,  and  rose  rapidly  in  volume  owing  to  heavy  rains  in  its 
upper  watershed.    The  suddenness  of  the  rise  of  such  floods  and  their  short  duration 
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spoke  eloquently  of  the  brevity  of  the  watershed.  June  and  July  are  said  to  be  the 
really  dry  months,  when  continuous  sunshine  is  the  rule.  At  midday  the  heat  is 
often  intense,  but  the  nights  are  seldom  uncomfortable  or  hot.  Malaria  is  rare  at  this 
particular  spot,  but  this  is  owing  to  the  absence  of  mosquitoes,  due  to  the  good  drain* 
age  of  the  land.  From  Yuvini  you  look  out  upon  a  wide  valley  bounded  at  some 
distance  by  gently  rounded  hills,  the  whole  landscape  forest  covered  without  a  difl 
or  rock  showing. 

Heller  Expedition,  September  7-13;  18-20;  28,1915;  46  specimens 
of  33  species. 

Rio  Comberciaio  (altitude  1,800-2,000  feet,  humid  Tropical  Zone). — 
The  Rio  Comberciato  enters  the  Urubamba  from  the  northwest  some 
70  miles  west  by  north  of  Santa  Ana.  This  was  the  second  of  Heller's 
two  stations  in  the  humid  Tropical  Zone.  The  collections  from  this 
point  and  the  Rio  Cosireni  (the  second  tropical  station)  represent 
only  a  small  portion  of  the  existing  fauna,  but  are  sufficient  to  show 
the  zonal  affinities  of  the  region.    Mr.  Heller's  notes  follow: 

Parallelling  the  Cosireni  River  in  a  general  way,  but  lying  a  few  leagues  farther 
north  is  the  Comberciato  River  which  enters  the  Urubamba  at  its  great  bend.  The 
Comberciato  has  twice  the  volume  of  the  Cosireni  and  is  much  less  rapid.  The  valley 
through  which  this  stream  flows  is  much  deeper  and  narrower,  however,  than,  that  of 
its  neighbor,  but  the  river  is  a  series  of  broad,  quiet  expanses  separated  by  low,  short 
rapids  free  of  projecting  bowlders.  The  forest  covers  the  whole  landscape  without 
any  interruptions  due  to  barren  rock  surfaces  or  other  causes.  The  hillsides  are  soil 
covered  like  the  valley  floor. 

The  lower  course  of  the  riv«r  where  the  Yuvini  road  drops  down  into  the  valley, 
has  an  altitude  of  1,800  feet  and  this  level  is  maintained  for  sev^al  leagues  as  we 
ascend  the  river.  Our  highest  point  on  the  river  was  a  station  called  Arroyo  at  which 
point  a  wire  cable  has  been  erected  by  the  rubber  gatherers  for  passing  their  caigoes 
of  rubber.  This  point  is  about  4  leagues  up  the  riv^  at  the  termination  of  the  road 
and  has  an  altitude  of  2,000  feet.  Climatically  the  valley  is  much  wanner  than  the 
Yuvini  District,  owing  to  its  lesser  elevation. 

At  nights  there  is  a  continuation  of  the  heat,  but  little  less  than  in  the  shade  at 
midday.  The  river  playas  or  beaches  are  extensive  and  wide,  the  older  ones  being 
covered  by  a  growth  of  tall,  spiny  bamboo  and  the  newer  beaches  by  glistening  white 
pebbles.  A  few  species  of  trees  occur  here  which  are  not  found  at  Yuvini.  but  the 
country  in  general  is  quite  identical  to  the  Cosireni  Valley. 

Heller  Expedition,  September  4-6;  13-15;  21-25,  1915. 
LIFE  ZONES  OF  TJEE  URUBAMBA  VALLEY. 

My  recomiaissance  in  the  Urubamba  Valley  and  subsequent  study 
of  our  collections  from  it  have  had  for  their  object  the  determination 
of  the  life  zones  of  this  section  of  the  Andes  and  comparison  of  them 
with  those  which  we  have  found  to  exist  in  Colombia. 

Field  experience  in  the  last-named  cotmtry  enabled  me  to  make 
this  comparison  in  part  in  the  field,  while  Heller's  excellent  descrip- 
tions of  the  district  visited  by  him,  which  I  saw  only  at  a  distance 
or  did  not  reach  at  all,  in  connection  with  fairly  representative  col- 
lections, permit  me  to  present  at  least  a  provisional  report  on  the 
subject  under  consideration. 
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In  general  it  may  be  said  that  the  Tropical,  Subtropical;  and 
Temperate  2iOnes  of  the  Urubamba  district  are  essentially  the  Trop- 
ical, Subtropical,  and  Temperate  Zones  of  Colombia;  the  same 
altitudinal  boundaries  and  many  of  the  same  species  being  common 
to  both  regions.  When,  however,  we  compare  the  Paramo  or  Puna 
Zone  of  the  two  countries  the  area  occupied  by  this  zone  in  Peru  is 
430  much  larger  and  its  distance  from  the  region  whence  its  fauna  was 
presumably  derived  is  so  mxich  shorter,  that  there  is  a  marked 
difference  in  the  character  of  its  fauna  as  will  be  shown  beyond. 

TROPICAL  ZONE. 

The  Tropical  2iOne  is  represented  in  the  Urubamba  Valley  in  both 
its  humid  and  arid  phases.  The  former,  characterized  by  heavy  rain- 
fall and  consequently  luxuriant  forest  growth,  ascends  the  valley  to 
the  vicinity  of  Echarati,  some  30  miles  below  Santa  Ana.  The 
latter,  distinguished  by  lower  rainfall  and  a  xerophytic  v^etation 
of  which  acacias  and  cacti  are  prevailing  types,  extends  up  the  floor 
of  the  valley  to  about  San  Miguel  Bridge  (altitude  6,000  feet),  or  the 
lower  border  of  the  forests  of  the  Subtropical  Zone. 

Our  stations  in  the  humid  Tropical  Zone  were  Rio  Cosireni  (alti- 
tude 3,000  feet)  and  Rio  Comberciato  (altitude  1,800-2,000  feet). 
These  were  visited  only  by  Heller  who  secured,  as  elsewhere  men- 
tioned, 74  specimens  of  58  species  of  which  42,  not  foimd  elsewhere, 
are  characteristic  of  the  humid  tropics.  This  nximber  includes  such 
tjrpical  tropical  forms  as  Tinamus  major  ruficepSj  Orypturus  soux,' 
Penelope  jaquafu,  Eurypyga  major  m^eridionaliSf  Capiio  auraiuM 
insperoitus,  Monasa  morphoeus  peruana^  Cephalopterus  omatus, 
Ostinops  decumanus  mxicvlosuB,  etc.  While  the  number  of  species 
secured  obviously  represents  only  a  small  part  of  the  existing  avi- 
fauna, it  is  sufficient  to  determine  its  f  aimal  attributes. 

It  may  also  be  remarked  in  passing  that  this  small  collection 
illustrates  the  uniformity  of  Tropical  Zone  life  where  essentially 
similar  conditions  exist,  all  of  the  genera  and  30  of  the  42  character- 
istic species  it  contains  being  found  in  Colombia. 

Our  only  station  in  the  arid  Tropical  Zone  was  Santa  Ana,  where 
the  hospitality  of  Senor  Duque,  rather  than  the  attractions  of  the 
fauna,  evidently  induced  Kalinowski  as  well  as  the  representatives 
of  the  Yale  University-National  Greographic  Society  to  make  their 
headquarters.  The  Santa  Ana  Valley  is  a  typical  arid  pocket  such 
as  is  foimd  in  many  places  in  the  Tropical  Zone.  Though  com- 
pletely isolated  from  one  another,  often  by  wide  areas  of  the  humid 
Tropical  2iOne,  certain  species  are  common  to  them  all,  and,  as  a 
rule,  slight  differentiation  from  type  is  exhibited.  Several  sub- 
species have  been  described  from  the  Santa  Ana  Valley,  though  I 
do  not  know  that  they  are  restricted  to  it,  but  only  one  species 
(TJiamTwphilus  melanochrous)  appears  to  be  peculiar  to  this  district. 
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The  statement  of  Carlos  Duque,  quoted  by  Heller,  shows  that  the 
settlement  of  the  Santa  Ana  Valley  has  been  followed  by  the  dis- 
appearance of  certain  species  hunted  for  their  flesh,  but  it  is  not 
probable  that  any  very  marked  change  in  the  fauna  has  occurred. 
The  rainfall  is  too  small  to  have  produced  a  forest  and  crops  are  grown 
successfully  only  under  irrigation. 

The  66  species  recorded  from  the  Santa  Ana  Valley  probably, 
therefore,  fairly  represent  the  original  fauna.  Of  this  number,  38, 
or  more  than  half,  are  of  general  distribution  throughout  Tropical 
America.  Of  the  remaining  28,  no  less  than  19  are  of  Brazilian 
origin.  Some  of  these  birds,  as  Nothura  maculosa^  Bucco  chacuru, 
and  Euscarthmus  margariiaceiventer,  extend  southward  to  Paraguay 
and  are  imknown  north  of  the  Amazon,  while  eight  of  them  range 
eastward  and,  northward  to  Guiana.  These  are:  Hoploxypterus 
cayanuSy  Ciccaba  Tiuhula,  Eupetomena  macroura  hirundo  (subspecies 
Peruvian),  Elaenia  cristata,  Sublegatus  fasciatus,  Myiarchus  pelzdni, 
AlopocTielidonfucata,  CorypTwspingus  cucvUatus.  None  of  these,  it  is 
interesting  to  note,  has  been  recorded  from  Colombia.  There  are 
also  several  species  like  Elaenia  gigas,  SporophUa  ohscura  and  Piranga 
testacea  which  do  not  range  far  from  the  base  of  the  Andes,  but  the 
distinctive  avifauna  of  the  arid  Tropical  Zone  of  the  Santa  Ana 
Valley  has  evidently  been  derived  through  western  Brazil  and  it 
contains  both  southern  and  northern  elements. 

DISTBIBUnONAL  XNALYaiS  OF  ABID  T|U>PICAL  ZONK  BIKDS. 

Crypturus  pwrvirostris Southeastern  and  central  Brazil. 

Nothura  maculosa  peruviana South^n  Brazil  to  Uruguay;  subepeciee  Peru. 

Columba  rufiiia  rvfina Tropical  South  America. 

Zenaida  auriculata  pollens Southern   South  America;  subepedes   Pacific 

coast  to  Ck)lombia. 

Chamaepelia  minuta  minuta Tropical  South  America. 

LeptotUa  ochropVera  ochroptera Southern  and  eastern  BrazU. 

Creciscus  wndiafadaHs Tropical  South  America;  subapedes  Peru. 

Hoploxypterus  cayanus Southern  Brazil  to  Gtdana. 

Helodromas  solitarius North  American  migrant. 

Phdlacrocorax  vigua  vigvxi South  America  generally. 

CatharUi  atrata South  America  generally. 

Catharista  uruhu South  America  generaUy. 

Parabuteo  umdndus  unicinctue South  America  generaUy. 

CerdmeU  sparveria,  subspecies South  America  generally. 

Otus  cholxba South  America  generally. 

Ciccaba  huhula Brazil  to  Guiana. 

Tyto  perlata,  subspecies South  America  generaUy. 

Ceryle  americana .Tropical  America  generally. 

Streptoprocne  z.  zanaris South  America  generally. 

Bupetomena  macroura  Mrundo Brazil  to  Guiana;  subspecies  Peru;  BoUvia. 

CMorostUbon  prannus  daphne Tropical  South  America;  subspedes^Peru^to 

Colombia. 
Pictya  cayana  ohicwra Tropical  America;  subspedes  Peru,  Bdivia, 

western  Brazil. 
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7\ipera  naevia Tropical  South  America. 

Croiophaga  ami Tropical  America.  * 

Bxicco  chacuru Brazil  to  Paraguay. 

Ceoyhloeus  Uneatus Tropical  South  America. 

VenUiamis  haematostigma  hilaris Bolivia,  western  Brazil;  subspecies  Peru. 

Thamnopkiiua  mdanoehrous Santa  Ana  region. 

ThamjiopkUus  radiatiis  subradiatus Tropical    South    America;  subspecies    Peru, 

western  Brazil. 

I>y8ithamnu3  oUvaceus Tropical  South  America. 

Microrhojnas  rufa  rajaier To  Bahia,  Brazil;  subspecies  Peru,  Bolivia 

Ocrcomacra  tyrannina  approiri?»i<nw Tropical  America;  subspecies  Peru,  Ecuador, 

Bolivia,  central  Brazil. 

Synallaxis  hypcspodia To  Bahia,  Brazil. 

Musdsaxicola  Jluviatilis Peru  to  Colombia. 

Todirostrum  dnereum  cinereum Tropical  America. 

Euscarthmus  margaritaceiventer  rujipes. CentnX  Brazil  to  Paraguay;  subspecies  Peru. 

Myiosympotei  acuHpennxs Colombia  to  Bolivia. 

Elaenia /avogaster Tropical  America. 

Elaenia  gigas Colombia  to  Peru. 

Elaenia  cristata Brazil   to   Guiana  and   Venezuela,    Ecuador, 

Bolivia,  central  Brazil. 

Myiopagit  viridicata Tropical  South  America. 

Sublegaiusf.  fcuciahis Argentina  to  Guiana. 

MpiozeUles  cttyamensia Tropical  South  America. 

Mywbiui/aaciattu  satvrattu Tropical  South  Amwica;  subspecies  Peru. 

Empidotiax  trailli  alnorum North  American  migrant. 

Myiarchus  tyrannuliis  chlorepUdiis . , .  ,Tw^ic&\  South  America;  subspecies  Peru  to 

Argentina. 

Myiarchus  pelulni Brazil  to  Guiana. 

TyranrmB  m.  mtknchoUcu9 South  America  generally. 

StelgidopUryx  r.  ruficollis Tropical   South  America;   subspecies   eastern 

Colombia  to  Paraguay. 

Alopochelidon  fucata Argentina  to  Guiana. 

Troglodytes  muscuhu  audax South  America  generally;  subspecies  Peru. 

Vireoiylva  c.  cMvi. Tropical  South  America. 

Comp$othlypi9  pitiayumi  elegann Tropical  America;  subspecies  Peru  to  Venezuela. 

GeoUilypia  aequinoctialii  cucullata Brazil  to  Argentina. 

Sporophila  guUuralis  incoTispicua Tropical  South  America;  subspecies  Peru. 

SpoTophila  obscwra Ecuador  to  northern  Argentina. 

Volatinia  jacarini  jacarini Tropical  America;  subspecies  Peru,  Bolivia,* 

Brazil. 
Myospiza  awrifrons  peruana Colombia,    Peru,   western   Brazil ;   subspecies 

Peru. 

Coryphospingus  cucullattis Paraguay  to  Guiana. 

Tanagra  laniiroatris  peruviana Western  Brazil,  Bolivia;  subspecies  Peru. 

Thraupis  epi»copu9  major Tropical  South  America;  subspecies  Peru. 

Thraupis  palmarum  melanoplera Western  Tropical  America. 

Ramphocehit  carbo  connectem Tropical    South    America;    subspecies    Peru, 

western  Brazil. 
Piranga  Ustacea  tschwh Central  America,  western  South  America;  sub- 
species Peru. 

TachyphonuB  rufus Tropical  America. 

SchistoMamys  atra  olivirui Tropical   South    America;    subspecies    Peru, 

western  Brazil. 


Digitized  by  VjOOQIC 


30  BULLETIN  U7,  UKITBD  STATES  NATIONAL  MUSEUM. 

SUBTROPICAL  ZONE. 

The  remarkable  stratum  of  life  which  lies  approximately  between 
the  elevations  of  5,000  and  9,000  feet  on  the  eastern  slope  of  the 
Andes  and  extends  from  Bolivia  to  Venezuela  makes  a  fold  or  loop 
lip  the  Urubamba  Valley.  In  the  lower  valley  its  inferior  limita 
merge  with  the  upper  border  of  the  humid  Tropical  Zone  in  one  un- 
broken sweep  of  forest;  at  Santa  Ana  they  are  coextensive  with  the 
cloud  belt  below  which  grassy,  treeless  slopes  reach  to  the  floor  of 
the  tropical  valley,  while  from  a  short  distance  above  San  Miguel 
Bridge  (altitude  6,000  feet),  at  the  foot  of  Machu  Picchu,  almost  to 
Torontoy,  the  forests  of  the  Subtropical  Zone  reach  the  shores  of  the 
river,  whence,  in  places,  they  extend  upward  to  merge  with  those  of 
the  humid  Temperate  Zone. 

Above  Santa  Ana  the  Subtropical  Zone  is  first  encountered  on  the 
western  side  of  the  valley  at  Idma,  and  from  this  point  forest  extends 
into  the  Temperate  Zone. 

Birds  have  been  collected  in  the  Subtropical  Zone  of  the  Urubamba 
Valley  only  at  Idma  and  in  the  Machu  Picchu  district.  From  these 
localities  105  species  have  been  seciured  which  may  be  considered  as 
zonally  representative.  Comparison  of  the  results  of  our  work  with 
those  of  Kalinowski's  indicates  that  this  number  fairly  represents  the 
faima.  It  does  not,  however,  fairly  represent  the  f axrna  of  the  Sub- 
tropical  Zone  of  Peru,  since  in  Colombia  we  obtained  230  species 
which  were  distinctively  subtropical.  The  data  at  hand,  therefore,, 
do  not  warrant  a  comparison  of  the  bird  life  of  the  Subtropical  Zone 
in  Peru  and  Colombia,  but  they  do  show  the  remarkable  uniformity 
of  the  life  of  that  zone,  a  fact  to  which  I  have  previously  called 
attention.^*  Thus,  of  77  genera  seciured  by  us  in  the  Subtropical 
Zone  of  the  Urubamba  Valley,  no  less  than  74  also  occur  in  this  zone 
in  Colombia;  the  genera  Knipdegus,  PhyUoscarieSy  and  TJdypopM 
being  the  only  ones  absent  from  Colombia.  Of  the  104  Urubamba 
species  contained  in  these  genera,  57  are  common  both  to  Peru  and 
Colombia. 

TEMPERATE  ZONE. 

The  Temperate  Zone  has  both  a  humid  and  an  arid  section.  The 
former  is  foimd  on  the  more  easterly  ranges  of  the  Andes,  on  which 
are  condensed  the  moisture-bearing  winds  from  the  Atlantic.  Here 
well-developed  forest  reaches  an  average  altitude  of  12,500  feet. 
Above  this  altitude  lies  the  Puna.  The  line  between  the  two  may 
be  abrupt  or  the  two  may  merge  by  an  upward  extension  of  bushy- 
grown  areas,  the  latter  forming  the  arid  portion  of  the  Temperate 
Zone.  Heller  writes  that  the  forest  at  Cedrobamba  (altitude  12,500 
feet)  *' stops  as  abruptly  as  if  cut  by  a  knife"  and  is  succeeded  by  the 
grassland  of  the  Puna. 


u  BuU.  Amer.  Mus.  Nat.  Hist.,  vol.  36, 1017,  p.  135. 
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At  other  localitiee,  notably  inner  valleys  with  comparatively  low 
rainfall,  the  Temperate  Zone  is  characterized  by  a  scrubby  v^eta- 
tion  restricted  largdy  to  the  borders  of  streams,  up  which  the  arid 
portion  of  the  zone  extends  finger-like  projections  weU  into  the  Pima 
Zone. 

Conditions  of  this  kind  can  be  understood  only  by  one  who  has 
observed  them  in  the  field.  They  can  not  be  expressed  by  the  most 
careful  labeling  of  specimens.  A  collection  from  Ttica^Ttica  (alti* 
tude  11,900  feet),  for  example,  contains  a  mixture  of  forms  apparently 
not  susceptible  of  zona}  interpretation.  With  such  characteristic 
species  of  the  Pima  as  Upiicerihia  pallida,  Oeositta  tenuirostriSf  Agrv- 
amis  sciUaria  insclena,  Muscisaxiedla  rufivertex,  etc.,  there  are  pre- 
sumably associated  AnctereUs  Jlavirostris,  Serpophaga  cinerea,  Elaenia 
dbiceps,  SaUator  aJhoeilianSj  Diglossa  hrunneiventria,  etc.,  but  in  the 
field  it  was  found  that  the  first  group  was  largely  restricted  to  the 
grassy  slopes,  while  the  second  was  found  only  in  the  narrow  fringe 
of  bushes  at  the  borders  of  streams. 

The  collection  from  Cedrobamba  contains  a  similarly  confusing 
assemblage  of  Temperate  and  Puna  Zone  forms,  the  occurrence  of 
wiiich  within  a  restricted  area  is  explained  by  Heller's  description  of 
the  striking  conditions  which  exist  at  that  locality.  The  upper  limit 
of  the  Temperate  Zone,  therefore,  coincides  with  the  upper  limit  of 
tree  or  bush  growth,  and  this  may  often  be  at  a  hi^er  altitude  than 
the  lower  limit  of  the  succeeding  or  Puna  Zone. 

On  the  eastern  slopes  of  the  Andes  the  lower  limits  of  the  Temper- 
ate Zone  correspond  with  the  upper  limits  of  the  Subtropical  Zone, 
and  although  forest  may  stretch  continuously  from  timberline  to 
the  Amazonian  plains,  the  limit  between  the  two  zones  is  here  uni- 
formly about  9,000  feet.  Where,  however,  lack  of  rain  prevents  the 
development  of  the  forest  which  so  strongly  distinguishes  the  Subtrop- 
ical Zone,  the  Temperate  Zone  in  its  arid  phase  may  descend  much 
lower.  In  the  Urubamba  Valley  it  reaches  Torontoy  at  8,000  feet 
and  on  the  treeless  Pacific  slope  of  the  Andes  it  actually  descends 
to  sea  level.  The  influence  exerted  by  the  Humboldt  current  must, 
however,  be  taken  into  consideration  here,  an  inquiry  which  would 
lead  us  far  beyond  the  scope  of  this  paper. 

The  assemblage  of  species  characterizing  the  Temperate  2k)ne  is 
intensely  interesting.  Being  either  tree  or  bush  inhabiting,  it  is 
clear  that  they  must  have  had  their  geographic  origin  in  tree  or  bush- 
grown  r^ons.  The  humid  South  Temperate  Zone  is  separated  from 
the  district  xmder  consideration  by  1,500  miles  of  treeless  country, 
which  has  proved  an  effective  barrier  to  the  northward  extension  of 
the  forest^inhabiting  species  of  southern  Chile.^^ 

M  Sejftaloput  is  an  exoeptlon:  but  It  la  not  improbable  tliat  Sciftalopus  originated  in  the  mountains  of 
aoutheastem  Bradl  where  Its  present  isolation  ftom  the  Andean  forms  is  paralleled  among  trees  by  AraW 
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It  seems  evident,  therefore,  that  the  avifauna  of  the  Temperate 
Zone  can  have  originated  only  in  the  forested  regions  lying  below 
it,  and  in  its  parrots,  himmiing  birds,  toucans,  trogons,  flycatchers, 
tanagers,  and  honey  creepers  it  is  evident  that  we  have  the  highly 
differentiated  descendants  of  tropical  forms. 

The  area  occupied  by  the  Temperate  Zone  is  by  no  means  so  large 
as  that  of  the  Subtropical  Zone  and  the  number  of  species  inhabiting 
it  is  correspondingly  small.  But  analysis  shows  that  the  bird  life 
of  the  Temperate  Zone  is  more  distinct  than  that  of  any  other  zone. 

Of  the  species  known  from  the  Urubamba  r^on  70  may  be 
accredited  to  the  Template  2k)ne.  Of  these,  seven  are  wide-ranging 
species  not  zonally  characteristic.  Examples  are  Falco  fusco^ 
essndescenSy  Tyto  pedata,  Serpojihaga  cinerea.  The  remaining  63 
species  represent  44  genera  of  which  4  g^iera  are  of  general  dis- 
tribution, 8  Tropical,  1  Andean  and  southeast  Brazil,  1  Andean  Tem- 
perate and  South  Temperate,  2  Subtropical  and  Temperate,  while 
28  of  these  genera,  or  nearly  two-thirds  the  total  number,  are 
restricted  to  the  Andean  Temperate  Zone. 

Of  the  63  characteristic  species  which  we  collected,  no  lees  than  56 
are  Andean  Temperate,  7  are  Subtropical  and  Temperate,  while 
6  of  the  latter  are  represented  in  the  Temperate  Zone  by  subspecies 
which  are  peculiar  to  it. 

This  remarkable  degree  of  specialization  becomes  even  more  note^ 
worthy  when  the  avifauna  of  the  Temperate  Zone  is  compared  with 
that  of  the  Puna  Zone.  Comment  on  it  may,  therefore,  be  preceded 
by  considiBration  of  Puna  Zone  bird  life. 

DISTBIBOnONAt  AXALT3I3   0?  TBMPBBATS  ZOITB  BIRDS. 

Columba  albipennu Genus  cosmopolitan;  species  Temperate  Zone. 

Columba  albilinea Genus  cosmopolitan;  species  Subtropical  and 

Temperate  Zones. 

MergaruUa  leueogenys Temperate  Zone,  genus  and  species. 

Aratinga  miSrata  altieola Genus  Tropical;  subspecies  Temperate. 

Arrwropnttaea  andicola Genus  Tropical^  species  Temperate. 

TJiarmochaleis  ruficervix Genus  Tropical ;  species  Temperate. 

Mieropiu  parvulus Genus  cosmopolitan ;  species  Temperate. 

Micropus  montivagans Genus  cosmopolitan;  species  Subtropical  and 

Temperate  Zones. 

Aglaeactis  coiUlnaudi Genus  and  species  Temperate  Zone, 

Etliangdiu  amethysUcoUU Genus  and  q[>ecies  Temperate  Zone. 

Metdllura  8.  tmaragdinicollis Genus  and  species  Temperate  Zone. 

Oreonympha  nobilis Genus  and  species  Temperate  Zone. 

ChalcosHgma  starUeyi  vulcani Genus  and  species  Temperate' Zone. 

Chalcostigma  olivaceum Genus  and  species  Temperate  Zone. 

Piolidoprymna  nana Genus  and  species  Temperate  Zone. 

Scytalopus  acutirosins Genus  Andean,  southeast  Brazil;  species  Tem- 
perate Zone. 


Digitized  by  VjOOQIC 


BIBD  LIFE  IN  THB  URUBAHBA  VAIUST  OF  PERU.  88 

Se^UthpuB,  species Genos  Andean,  soathesst  Bnadl;  s(>eciesTeDi- 

perate  Zone. 

OraUaria  erythroleuta Genua  Tropical;  species  Temperate  Zone. 

Hyloptnu  rufula  ob^eura Genus  and  species  Temperate  Zone . 

SMtoeaoa  pdlpebraUt Genus  and  species  Temperate  Zone. 

Margaromii  perUUa Genus    Subtropical    and    Temperate;  species 

Temperate  Zone. 

Oehihoeeafumioolor  herlep$dd Genua  and  species  Temperate  Zone. 

Odahoeea  UueopJvyt  Uueometopa Genus  and  spedee  Temperate  Zone. 

OtJUhoioajTmtaUi  ipodianota Genus  and  species  Temperate  Zone. 

OdUhoeoaloMoniUctrieialu Genus  and  species  Temperate  Zone. 

OMhoeea  thoradea Genus  and  species  Temperate  Zone. 

Meeoeenului  leueophryt  ietophagaidet,  .Genus  and  species  Temperate  Zone. 
MeeocereuluM  iUdopUnu  taeniofUerui.  .Genus  and  species  Temperate  Zone. 

CaenotrieeuM  nijieep9 Geons  a»d  species  Temperate  Zone. 

AnatreUtJlanrottriM Genus    Temperate    and    South    Temperate; 

species  Andean. 
Anaeretes  agraphia Genus    Temperate    and    South    Temperate; 

species  Andean. 

JBterwa  aIWc«pf ,  subq?ecies Genus  Tropical;  subspecies  Temperate  Zone. 

Hdiochera  rubrocrutata Genus  and  species  Temperate  Zone. 

Trogtodytea  muteulvM  puna Genus  Western  H^nisphere;  subspecies  Andean 

Temperate  Zone. 
TVoglo^kt  wUtUkdia  maerounu Geous  Western  Hemisphere;  subspecies  Andean 

Temperate  Zone. 

8emimerula  gigas  gigantode$ Genus  and  species  Temperate  Zone. 

Semmenda  ehigiumco Genus  and  species  Temperate  Zone. 

BatiUuUnuluieavmdisiupereaiaris. .  .Genus  Tropical;  subspecies  Temperate  Zone. 

Oatameniai.inomata Genus  and  species  Temperate  Zone. 

Catammtia  analoidn  grimvtntru Genus  and  species  Temperate  Zone. 

Spinut  icUrieui  peruvianui Genus   cosmopolitan;   subspecies   Temperate 

Zone. 

PooipizopHi  aumr Genus  and  species  Temperate  Zone. 

.^(Ia;>e(et  con^^enit Genus   Subtropical   and  Temperate;   species 

Temperate  Zone. 

2>i^{oMa  frninfismiUm Genus  and  species  Temperate  Zone. 

i>i^{efsaiiiy<ftieaIifaI6»KfMa Genus  and  spedes  Temperate  Zone 

Digloua  per$onata  mdanopii Genus  and  q^edes  Temperate  Zone. 

Onanumafraim Genua  and  spedes  Temperate  Zone. 

Canirottrwn  eyaruum Genus  and  spedes  Temperate  Zone 

OcnriMtrumferrvgrneiveiUru Gains  and  species  Temperate  Z<me. 

Offmiro9inmic.€inenum Genus  and  spedes  Temperate  Zone. 

XenodacnU  parina Genus  and  species  Temperate  Zone. 

hidowarnUj.jdskii Genus  and  q>edes  Temperate  Zone. 

Po€etlo(Arattpif  ignivenJtri$ Genus  and  spedes  Temperate  Zone. 

BiUftraupifftioaialaiaitifato Genus  and  q>edeB  Temperate  Zone. 

JOuMmd^eiiAies^Ma Genus  and  n>ecies  Temperate  Zone. 

TktmipitdarwinilaiUi Qenus  Trqiical;  subspedes  Tempeiate  Zone. 

EemiMpinguM  atrapikut  wnadarii. . .  .Genus  and  spedes  Temperate  Zone. 
H€mUpingui  miptmliaru  nigrifrcm. .  .Genus  and  spedes  Temperate  Zone. 

PssMd^^ipttiytitawmtiboyMtelmiii Genus  and  spedes  Temperate  Zene. 

Mieroipingua  trtfoidaiui (}enus  and  spedes  Temperate  Zone. 

Cy<m6lyeajolyaea. Genus  and  spedes  Temperate  Zone. 

Cyam>lyea  viridicyanea  cmeoenM Genus  and  spedes  Temperate  Z<me. 

2787—21 S 
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Simif ABT   or   DISfUBTrnONAL   AHALTSn   Of   51   OBIOEmi.   AND  70  snCIBS  TAKEN  Dl  TBS  TBCrBBATB 

son.u 

OBNBRA. 

Of  general  diBtribution 11 

Of  South  Temperate  Zone  origin 1 

Andean  and  floutheaBtem  Brazil 1 

Tropical 8 

Restricted  to  Subtropical  and  Temperate  Zones 2 

Restricted  to  the  Temperate  Zone 28 

Total 61 

spBass. 

Of  general  distribution 7 

Restricted  to  the  Subtn^cal  and  Temperate  Zoinos 7 

Restricted  to  the  Temperale  Zone 56 

Total 70 

PUNA  OR  PARAMO  ZONE. 

The  Puna  of  Peru  corresponds  to  the  Paramo  of  Colombia.  Both 
regions  lie  between  the  upper  limit  of  arborescent  vegetation  and 
the  lower  limit  of  snow.  On  the  eastern  Andes  in  the  Urubamba 
region,  this  is  approximately  between  the  altitudes  of  12,500  and 
16,000  feet,^*  limits  which  agree  with  those  we  found  to  exist  in  the 
Central  Andes  of  Colombia. 

Famially,  however,  where  insufficient  rainfall  prohibits  forest 
growth,  the  Puna  Zone  reaches  a  much  lower  level.  As  stated 
previously,  at  Ttica-Ttica  (altitude  11,900  feet),  near  Cuzco,  it 
completely  inosculates  with  the  upper  border  of  the  arid  Temperate 
Zone.  The  two  zones  are  here  distinguished  by  the  presence  or 
absence  of  bushy  vegetation,  a  difference  controlled  wholly  by 
water  supply.  Much  additional  field  work  is  required  to  determine 
the  interrelations  of  these  zones.  Since  the  bird  life  of  the  Puna 
has  been  derived  largely  from  the  South  Temperate  Zone  in  Pata- 
gonia it  may  prove  to  be  desirable  to  characterize  the  Pxma  as  an 
Andean  Temperate  and  apply  a  new  name  for  the  forested  and  bush- 
grown  Zone  which  I  have  here  termed  Temperate.  This  problem, 
however,  can  not  be  treated  from  a  local  standpoint,  nor  indeed  do 
data  as  yet  exist  for  its  solution. 

In  Colombia  the  flora  of  the  Paramo  with  its  frailejons  and  other 
striking  species,  is  so  characteristic  that  no  difficulty  is  experienced 
in  distinguishing  Temperate  Zone  savanna  from. the  Paramo  above 
it.  But  the  uniformly  grass-covered  plains  and  slopes  and  the 
marshes  of  the  Puna  afford  no  such  obvious  boundaries. 


N  In  Coiombfa  we  tooDd  wmie  70  gcDfln  aod  aonei^iftt  OT«r  100  qied«t  diaiaoCaris^ 
ZoDA.   I  can  not  aay  whttliat  tbe  6X0688  in  number  OTor  tho6e  fcNmd  In  Peru  is  actual  or  doe  to  an  Incom- 
plete knowledge  of  Peruvian  bird  life,  but  note  that  even  our  local  collecting  In  the  Unibamba  Region 
reveals  the  much  more  highly  developed  Puna  or  Paramo  fauna  of  Peru. 

M  See  Bowman,  tiie  Andes  of  southem  Pern,  p,  S74« 
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No  doubt,  however,  can  exist  as  to  the  origin  of  the  Puna  avifauna. 
Suited  only  for  the  needs  of  plain,  marsh,  and  water-inhabiting 
species,  Puna  bird  life  has  been  largely  derived  from  the  vast  area 
of  plains,  marsh,  and  lakes  which,  without  topographic  barrier, 
bounds  it  on  the  south  and  extends  nearly  to  the  southern  limits  of 
the  continent. 

The  South  Temperate  Zone  ducks  and  grebes  find  a  suitable 
home  on  the  Puna  lakes,  where  they  are  represented  by  permanently 
resident  races,  while  the  oven-birds  (Fumariidae)  and  finches  of 
Patagonia  find  congenial  haunts  and  climatic  conditions  on  the  high 
Andean  table-land.^^ 

Subtracting  from  the  58  genera  found  by  us  on  the  Puna,  27  of 
general  distribution  (as  Spatula,  PhalacrocoraXf  Falco,  Anthus,  etc.), 
and  we  have  left  31  genera,  of  which  19  are  of  the  South  Temperate 
Zone,  while  only  7  are  peculiar  to  the  Puna.  Compare  these  figures 
with  those  given  for  the  Temperate  Zone  and  it  is  seen  that  the  latter 
owes  practically  nothing  to  the  South  Temperate  Zone,  while  it  has 
a  far  larger  proportion  of  endemic  genera.  Thus,  of  the  genera  found 
by  us  in  the  Puna  Zone,  slightly  more,  than  7  per  cent  are  endemic, 
while  of  those  found  in  die  Temperate  Zone  55  per  cent  are  endemic. 

Continuing  the  comparison  with  the  species  found  in  the  two  zones, 
it  is  seen  that  somewhat  more  than  57  per  cent  of  Puna  Zone  species 
are  endemic,  while  of  Temperate  Zone  species  80  per  cent  are  endemic. 

The  most  obvious  reason  for  the  much  greater  differentiation  of 
the  life  of  the  Temperate  Zone  as  compared  with  that  of  the  Puna 
Zone  is  apparently  to  be  found  in  the  geographic  origin  of  their 
respective  faunas.  That  of  the  Temperate  Zone,  as  we  have  seen, 
presumably  originated  in  the  Tropical  Zone,  that  of  the  Puna  in  the 
South  Temperate  Zone.  The  former  has  consequently  been  sub- 
jected to  the  influences  of  the  wide  climatic  differences  lying  between 
the  Tropical  and  Temperate  Zones,  the  latter  has  found  in  the  Puna 
Zone  a  climate  not  radically  different  from  that  in  which  we  assume 
it  originated. 

It  is  probable  that  the  life  of  the  Temperate  Zone,  having  doubt- 
less passed  through  a  Subtropical  Zone  stage,  is  older  than  that  of 
the  Puna.  TMs,  however,  is  one  of  the  many  problems  connected 
with  the  origin  of  Andean  life  which  we  are  not  as  yet  in  a  position 
to  attack.  I  restrict  myself  therefore  to  the  comparison  which 
clearly  reveals  the  great  diBtincinees  of  Temperate  Zone  bird  life, 
and  repeat  my  belief  that  this  distinctness  is  not  primarily  dependent 
upon  the  age  of  the  fauna,  but  mainly  to  the  influence  of  the  marked 
climatic  differences  existing  between  the  Tropical  and  Temperate 
Zones. 

"  I(  the  entire  known  avifauna  of  Teru  were  here  under  review  due  consideration  would  of  oourse  bt- 
glven  the  Limloolae,  Flamingoes,  Rhcae,  and  other  Puna  birds  of  which  we  secured  no  s 
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FlO.  X— «KMI-DXAOBAMMAnC   UPKBSINTJLTtON    Of    THS    KANQS    Of    HXUOCHBKA,    A  TKBT    DENOICT 

ootmoiini  OSKU8  mnmonD  to  ths  fOBisn  of  ihb  homid  vsMfnun  sons,  wbicb  kai  rm>- 

aUMABLT  BISN  DIBITKD  flOM  A  fOBIST-IMHABITIKO  AKCISTOm  Of  THB  HUMID  TBOTICAL  lONB  AT  TBI 
BASE  Of  THE  ANDBS.  THB  HUIOD  TBMPBBATB  BOMB  fOEBST,  AMD  HBMCB  TBB  DBTEDtmOM  Ot  THB 
OBM1T8,  IB  DOUBTLBBS  LBM  GONTIMUOU8  THAM  IB  HEBE  INDICATED. 
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FlO.  3.>-flSMI-DU0&AMMATIC  EZPEE8BMTATI0N  Of  THE  KANQS  Of  UPUCKBTHUy  A  OEKUS  Of  IHJC  TEES- 
LESS  SOUTH  TEMPESATE  ZONE,  WHICH  HAS  EXTENDED  ITS  EANOE  f  EOM  PATAGONIA  TO  COLOMBIA  OVEE 
THE  TBEELES8  PTTNA  OE  PAEAMO  ZONE  OP  THE  ANDES.  COMPAEE  WITH  MAP  SHOWINO  EANOE  Of  THE 
•BNUS  HBLIOCHBftA,  WHEEI  THB  If ABXED  ENVDtOMllENTAL  MffBBINCBS  EBTWBBN  TBOPICAL  AHD 
TEMPEEATB  P0EB8T8,  SSPAXATCD  BT  BTTT  fBW  MILBI^  AEE  BEUBYBD  TO  RATE  EB8ULTEO  IN  THE  DETEL- 
OPMBm  Of  THE  1»81INCT  T7PBB  CBAEACTEBIZDrO  TBS  HUMID  TEMPEEATB  SONS,  WHILE  SPECIES  Of 
THE  PATAOONIAN  PLAINS  EANGE  4,000  MILES  MOBTHWABD  OTBB  mOH  ANDEAN  PLAINS  WITH  ONLY 
8UGHT  DIFTEEENTIATION. 


Digitized  by  VjOOQIC 


38  BULLETIN  117,  UNITED  STATES  NATIONAL  MUSEUM. 

MSTBtVUnOlTAL  AKALTSD  Or  PUMA  lOm  BIBM. 

Nothoprocta/ulveacem Genus  South  Temperate;  species  Puna  Zone. 

Nothoprocta  hal%now$hU (3enus  South  Temperate;  species  Puna  2ione. 

Nothura  maculosa  boliviana .(lenus  and  species  South  Temperate;  subspe- 
cies Puna  Zone. 

Oymnopeliae,  eeeUiae Genus  and  species  Puna;  Peru  to  Argentina. 

Metriopelia  m.  melanoptera Crenus  and  species  Puna;  Ecuador  to  Argentina. 

PardvraUus  r.  rylxrhxfndiiuB Genus  and  species  South  Temperate. 

OaUinuUi  gaUata  garmani Genus  cosmopolitan;  subspecies  Puna  Zone. 

FuUca  arduiaca Genus  cosmopolitan;  9pecies  Puna  Zone. 

FvXica  giganUa Genus  cosmopolitan;  species  Puna  Zone. 

Podioeps  caUipareus  juninensis (jenus  cosmopolitan;  species  South  Temperate; 

subspecies  Puna  Zone. 

Podieepe  amerioantu Genus  cosmopolitan;  species  South  Temperate; 

subspecies  Puna  Zone. 

Lotus  serranut (lenus  cosmopolitan;  species  Puna  Zone. 

Tkinocorus  orbignyantu Genus  and  species  South  Temp«»te. 

PtUoscelys  resplendent Genus  and  species  Puna  Zone,  Ecuador  to 

Argentina. 

OaUinago  brazUiensis  andxna Genus  cosmopolitan;  species  Brazil  and  Argen- 
tina; subspecies  Puna  Zone. 

Theristicushranickii Genus  South  America;  species  Puna  Zone. 

Plegadis  ridgtoayi Genus  cosmopolitan;  species  Puna  Zone. 

Nycticorax  n.  tayazu-gfdra Genus  cosmopolitan;  subspecies  South  Ameri- 
can. 

NycHoorax  eyanocephdlus Genus  cosmopolitan;  species  Chilean. 

Chloephaga  melanoptera Genus  and  species  South  Temperate. 

Anas  cristata  aUioola Genus  cosmopolitan;  species  South  Temp«»te; 

subspecies  Puna  Zone. 

NettUm  oxypterum Ctous  cosmopolitan;  species  Puna  Zone. 

Dafila  spinieauda Genus  cosmopolitan ;  species  South  Temperate 

Zone. 

QuerquediLla  puna (jenus  cosmopolitan;  species  Puna  Zone. 

Querquedula  eyanopUra  orinomus Genus  cosmopolitan;  species  Western  Hemi- 

^here;  subspecies  Puna  Zone. 

Spatula  platalea Crenus  cosmopolitan;  species  South  Temperate 

Zone. 

Oxyura/erruginea Genus  Western  Hemisphere;  species  Puna  Zone. 

Phalacrocorax  v.  vigua Genus  cosmopolitan;  species  South  America. 

SarcorJuanphus  gryphus Genus  and  species  South  Temp«»te  Zone. 

Ibycter  m^galopterus Genus  South  Temperate;  species  Puna  Zone. 

Circus  emereus Genus  cosmopolitan;  species  South  Temperate 

Zone. 

Buteo  erythronotus Genus  cosmopolitan;  species  South  Temperate 

Zone. 

BtUeo  poecUochrous (jenus  cosmopolitan;  species  Puna  Zone. 

Spiziastur  melanoleueus Genus  and  species  South  America. 

Fako  fuseo-eaeruleseens Genus  cosmopolitan;  species  South  America. 

Cerchneis  sparveria,  subspecies Genus  Western  Hemisphere;  species  American. 

Speotyto  cunicularia  juninensis Genus  and  species  Western  Hemisphere;  sub* 

qpedes  Puna  Zone. 

Pterophanes  eyanopterus Genus  and  species  Puna  Zone. 

Vestipedes  sapphiropygia Genus  Temperate  and  Puna;  species  Puna  Zone. 

Metallura  aeneoeauda Genus  Temperate  and  Puna;  species  Puna  Zone. 
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Paiagona  g%ga$ Genus  and  epedee  Puna  Zone;  South  Tem- 
perate Zone  in  Chile. 

OreotrochUuB  utella Genus  and  spedee  Puna  Zone. 

Colaptes  puna Genus  Western  Hemisphere;  species  Puna  Zone. 

QtonUa  UnuvrotitrU Genus  South  Temperate;  species  Pima  Zone. 

Upucerihia  paUida Genus  South  Temperate;  species  Pima  Zone. 

Cinclodeifuicui  rivfjUaris Genus  and  species  South  Temperate;  subspe- 
cies Puna  Zone. 

Cindodet  <Uaeammn$ Genus  South  Temperate;  species  Puna  Zone. 

Leptaathenura  andioola  peruviana Genus  South  Temperate;  species  Puna  Zone. 

Leptasthmura  piUata Genus  South  Temperate;  spedee  Puna  Zone. 

Siptomis  albieapiUa Genus  South  Temperate;  spedee  Puna  Zone. 

SiptomxB  modesta  proxima Genus  South  Temperate;  spedes  Puna  Zone. 

SipiomxB  ottonii Genus  South  Temperate;  spedes  Puna  Zone. 

Siptomis  graminicola Genus  South  Temperate;  spedes  Puna  Zone. 

Siptorni9  uruhambengii Genus  South  Temperate;  spedes  Puna  Zone. 

PhaceUodomus  etriatieeps  gri9eip€cius.  .Genus  North  Argentina;  spedes  Puna  Zone. 

AgriomxB  pollens Genus  South  Temperate;  spedes  Puna  Zone. 

Agriomia  eolitaria  ineolens Genus  South  Temperate;  spedes  Puna  Zone. 

MyiothereUs  erythropygiut Genus  South  Temperate;  spedes  Puna  Zone. 

Ochthoeca  oenanthaidee  polionota Genus  Andean  Temperate;  spedes  Puna  Zone. 

Muscisaxieola  alb^rons Genus  South  Temperate ;  spedes  Puna  Zone. 

Muacisaxioola  gritea Genus  South  Tempeiate;  spedes  Puna  Zone. 

Muecieaxieola  albihra Crenus  South  Temperate;  spedes  Puna  Zone. 

Muedeaxicola  rufivertex Genus  South  Temperate;  spedes  Puna  Zone. 

Muedeaxieola  maculirostne Genus  South  Temperate;  spedes  South  Tem- 
perate. 

Leeeonia  niger  oftae Genus  and  species  South  Temperate;  subepe- 

des  Puna  Zone. 

OrocheUdon  murina Genus  and  spedes  Andean  Temperate  and 

Puna  Zones. 

Orodielidon  andecola Genus  and  spedes  Andean   Temperate  and 

Puna  Zones. 

Cietothome  pUUentie  gram/inkKAa Genus  Weetwn  Hemisi^ere;    epedes  South 

Temperate;  mibspedes  Puna  Zone* 

ArUkue  hogoUneii  immaculatui Genus  cosmopolitan;  spedes  Andean  Temper- 
ate and  Puna  Zones. 

Anihuifureatui Genus  cosmopolitan;  spedee  South  Temperate. 

SpinuM  atratue Genua  ooemopolitan;  spedes  Puna  Zone. 

SgeaUi  arvensie Genus  and  spedes  South  America. 

Brackyspiza  c  peruviana Genus  and  spedes  South  Temperate;  subspe- 

des  Western  South  America. 

Pieudo€hlor%i  olivoicene  chlorii Genus  and  spedes  Puna  Zone. 

PeeudodUofii  wroppgidli$  etmnecUne. .  .C^nus  and  spedes  Puna  Zone. 

PhrffgUue  gayi  punemie Genus  and  spedes  South  Temperate;  subspe- 

des  Puna  Zone. 

Phrygilui/hUiceti Genus  South  Temperate; .  spedes  South  Tem- 
perate Zcme. 

PkrygUui  WMoolor  vnieolor Genus  South  Temperate;  spedes  South  Tem- 
perate Zone. 

Phrggiku  tda»dmu§ Genus  South  Temperate;  epedes  Puna  Zone. 

Phrggihu  pld>ejui Genus  South  Temperate;  spedes  Puna  Zone. 

IHuea  8pecul\fera Genus  South  Temperate;  epedes  Puna  Zone. 

Agehdue  tkUiue Genus  Western  Hemisphere;    spedes  South 

Temperate  Zone. 
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smifiJiT  Of  DBmBunmiL  axaltbu  or  m  obhuu  axd  m  tncoM  taksx  »  vbb  fuma  Kms-i" 

OBNSRA. 

Of  general  distiibutlon 27 

Of  Soafh  Temperate  Zone  origin 19 

Of  Argentine  origin 1 

Bestricted  to  the  Temperate  and  Puna  Zonea 4 

Restricted  to  the  Puna  Zone 7 

Total 58 

SPBOIBS. 

Of  general  distribution 10 

Found  also  in  the  South  Temperate  Zone 22 

Found  also  in  Chile 1 

Restricted  to  the  Temperate  and  Puna  Zones 3 

Restricted  to  the  Puna  Zone 46 

Total 82 

NORTH  AMERICAN  MIGRANTS. 

The  coast  and  the  lakes  and  marshes  of  the  tableland  of  Peru  form 
the  winter  home  or  migration  8tati(»is  for  a  number  of  N<^th  American 
Bhore  birds.  Taczanowski  records  some  28  species,  but  of  land  birds 
comparatively  few  reach  this  country,  <mly  15  being  given  by 
Taczanowski. 

Our  work  having  been  done  lai^ly  in  the  summer  months  we  took 
comparatively  few  of  these  migrants.  Totanus  mdanoUucus  is 
recorded  from  Tinta  and  Tungasuca  by  Sclater  and  Salvin,  Hdodromas 
soUtarius  from  Santa  Ana  by  Beriepsch  and  Stolzmann,  while  Watkins 
secured  two  male  Spotted  Sandpipers  at  Galea,  near  Cuzco,  on  April 
25,  one  of  which  had  the  sexual  organs  much  enlarged. 

The  following  North  American  land  birds  are  recorded  beyond: 

Empidenax  iraiOi  aJnorum. 

VireoByha  oUvacea. 

Dendroica  caeruUa. 

Wthoma  ccmaderhsis. 

Piranga  rubra  rubra. 

LIST  OP  SPECIES  AND  SUBSPECIES  IN  THE  URUBAMBA  COLLECTIONS 
WHICH  HAVE  BEEN  DESCRIBED  AS  NEW. 

Mkropw  peruviantUf  Proc.  Biol.  Soc.  Wash.,  vol.  32, 1919,  p.  253  (Ollantaytambo), 

'^Mieropui  parvului  Beriepsch  and  Stolzmann. 
Leptoithmura  cmdicola  peruviana,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  41,  1919,  p.  327 

(LaRaya). 
8%ptoimi8  wubambenHSf  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  41,  1919,  p.  328  (Cedro- 

bamba). 

»  The  rtohnMS  of  the  Pun*  a«ii»ayUMma  of  Peni  «•  compared  with  that  of  ColoBibia  is  ihowii  by  the 
•tatement  that  only  U  genera  and  18  species  were  found  by  us  in  the  Paramo  or  Puna  Zone  of  the  last* 
named  country.  This  comparatiTely  limited  life  is  due  to  the  small  extent  of  the  area  c<mtained  within 
the  sane  and  also  to  its  remoteness  ftom  the  region  in  which  Puna  birds  have  their  geograpbic  origin. 
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PhaetUodomut  tiriaHoepi  ffriteipeetiu,  Ttoc.  Biol.  Soc.  Waah.,  vol.  82,  1919,  p.  258 

(TticarTticft). 
MeeoeereuluM  wbiropioaUB,  Fkoc.  Biol.  Soc.  Wash.,  vol.  32, 1919,  p.  263  (San  Miguel 

Bridge). 
Anaarete»  agraphia^  Rroc.  Biol.  Soc.  Waah.,  vol.  32, 1919,  p.  263  (Idma). 
Ba$ikuieru8  luteomridU  nipereUianiy  Ftoc.  Biol.  Soc.  Wash.,  vol.  32,  1919,  p.  266 

(above  ToiontDy). 
PkeueHeui  urapygialU  UnMnaUa^  Froc.  Biol.  Soc.  Wadi.,  vol.  32,  1919,  p.  266  (San 

Miguel  Bridge). 
PteudodiiorU  vropygialis  oonnectena,  Bull.  Amer.  Mua.  Nat.  Hist.,  vol.  41,  1919, 

p.  329  (La  Raya). 
CaUanmia  andUndes  prttAvmlrtt,  Proc.  Biol.  Soc.  Waah.,  1919,  p.  267  (Gosco). 
AUapeta  eanigtmB,  Bull.  Amer.  Mua.  Nat.  Hiat.,  vol.  41, 1919,  p.  330  (Torontoy). 
Digloua  muftaaOU  Qt^iUnsa,  Bull.  Amer.  Mua.  Nat.  Hiat,  vol.  41,  1919,  p.  331 

(Cediobamba). 
Onofnanet  Unghami,  Bull.  Amer.  Mua.  Nat.  Hist.,  vol.  41, 1919,  p.  331  (Gedrobamba) 

=^Orwmana  ffOMri  Sclater. 

LIST  OF  SUBSPECIES  DESCRIBED  IN  THIS  PAPER. 

Araimga  miMta  aitteo2a,  p.  tff . 
SiptcfrUt  modala  prooeima,  p,  83. 
Oththoeoa  le$toni  tectridalia,  p,  88. 

DISTRIBUTIONAL  LIST  OF  380  SPECIES  AND  SUBSPECIES  OF  BIRDS 
KNOWN  FROM  THE  URUBAMBA  VALLEY. 

This  paper  is  offered  primarily  as  a  contribution  to  a  biological 
survey  of  the  Andean  system.  Such  value  as  it  may  possess  is  to  be 
found  chiefly  in  the  results  of  a  comparative  study  of  the  origin  of 
the  bird  life  of  the  Temperate  and  Puna  Zones  from  which  our  col- 
lections, if  not  complete,  are  at  least  fairly  representative. 

As  a  preliminary  to  the  end  in  view  it  was  necessary  only  that  the 
identity  of  our  specimens — constituting,  as  it  were,  the  factors  in  the 
local  problem  under  consideratipn — ^be  determined  and  expressed  in 
terms  of  current  nomenclature.  So  far  as  possible  I  have,  therefore, 
restricted  my  systematic  work  to  the  specimens  contained  in  the 
collection.  The  fact,  furthermore,  that  the  American  Museum,  in 
the  prosecution  of  its  biological  survey  of  South  America,  is  now 
engaged  in  work  in  Peru  makes  it  desirable  to  await  the  receipt  of 
much  additional  material  before  attempting  anything  like  revisions 
of  the  groups  to  which  the  species  herein  listed  belong. 

F&ilure  to  recognize  genera  recently  described  or  recorded  by 
various  authors  does  not  necessarily  mean  disapproval  of  their 
views.  Greneric  subdivision  in  ornithology  nowadays  is  so  un- 
standardized  and,  in  many  cases,  is  so  largely  a  matter  of  opinion, 
that  it  seems  unwise  to  change  long-established  terms  until  oppor- 
tunity has  been  afforded  to  weigh  the  evidence  on  which  the  new  or 
revived  genera  in  question  are  recognized. 
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Faunal  papers  treating  of  a  small  part  of  the  known  species  of 
birds  may  be  regarded  as  catalogues,  rather  than  expositions  of 
classification.  To  facilitate  their  use,  particularly  when  as  ''extras" 
they  appear  without  indices,  their  authors  should,  in  my  opinion, 
adopt  a  current,  standard  classification,  even  when  it  does  not  wholly 
embody  their  own  views.  I  have,  therefore,  followed  here  Sharpens 
order  of  arrangement  as  it  is  employed  by  Braboume  and  Chubb  in 
their  Birds  of  South  America,  using  also  the  enumeration  of  species 
given  in  that  work.  The  addition  of  a  letter  to  a  number  indicates 
that  the  species  in  question  is  not  contained  in  Braboume  and  Chubb's 
Hst. 

Ridgway's  Color  Standards  and  Color  Nomenclature  (Washington, 
1912)  has  been  accepted  as  authoritative. 

When  no  specimens  are  listed  it  is  understood  that  the  species  is 
ncluded  on  the  authority  cited. 

DISTBIBXmoiIAL  SUMMART. 

Number 
of  spedas. 

Of  general  distribution 15 

North  American  migrants 8 

Tropical  Zone • 1 15 

Subtropical  Zone 105 

Temperate  Zone 63 

Puna  or  Paramo  Zone 74 

Total 380 

Order  CRYPTURIFORMES. 

Family  TINAMIDAE. 

TINAMOUS. 

(4)  TINAMTO  TAO  TemnlDek. 

Tinamua  too  Tbmiqnok,  Pig.  et   Gallin.,  vol.  3,  1815,  pp.  569,  749  ("Ftak» 
Breril"). 

No  comparison  made  with  other  specimens. 
Rio  Comberciato,  1  male;  Rio  Cosireni;  1  male;  Rio  San  Miguel, 
1  male,  1  female. 

(7)  TINAMUS  MAJOB  RUFICEP8  Sctettr  Md  StMn. 

Tkiamuiruficepi  QcLATEn  and  Saltin,  Nomen.  A  v.  Neotr.,  1873,  p.  162  (Bio 
Napo,  Ec.). 

A  male  and  female  from  the  Rio  Cosireni  agree  in  color  with 
average  specimens  from  Colombia,  but  have  a  shorter  wing,  meas- 
uring, respectively,  wing,  200  and  205  mm.  as  compared  with  an 
average  of  230  mm.  in  the  Colombian  bird. 

Rio  Cosireni,  2. 
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(2S)  CSYPTURUS  SOUI,  mIm»mIm. 

Two  males  from  the  Rio  Comberciato  and  a  female  from  the  Rio 
Cosireni  represent  an  apparently  imdescribed  race  of  this  widely  dis- 
tributed and  variable  species.  This  material  is  not,  however, 
in  my  opinion,  sujBicient  to  define  satisfactorily  the  status  and 
relationships  of  a  Peruvian  form,  and  rather  than  add  to  the  con- 
fusion which  already  exists  in  this  group  I  prefer  to  await  the  receipt 
of  additional  specimens  before  presenting  my  conclusions  in  this 
connection.  Meanwhile  it  may  be  said  that  the  males,  one  of  which 
(Sept.  13)  is  marked  as  "  breeding ''  are  much  grayer,  less  fulvous  below 
than  the  males  of  any  race  known  to  me,  while  the  female  (Sept. 
11)  which  is  also  marked  as  breeding,  resembles  in  general  coloration 
males  from  the  island  of  Trinidad,  but  has  the  lower  tail-coverts 
more  rufous. 

Rio  Comberciato,  2;  Rio  Cosireni,  1. 

CM)  CBYPTUBUS  PART0IO6TIUS  Waghr. 

CrypHirus  parvirottris  Waoler,  Syst.  Av.  Gen.  Oyptwrut,  ap.  13, 1827  (Biazil).-— 
Bbrlepsch  and  Stolzmann,  Ornis,  1906,  p.  101  (Santa  Ana). 

A  female  collected  by  Cherrie  at  Santa  Ana  compared  with  three 
males  from  Chapada,  Matto  Orosso,  is  darker  above  with  the  crown 
slaty,  rather  than  brownish,  and  the  underparts  decidedly  more 
slaty.  These  differences  may  be  in  part  sexual  but  are  doubtless 
also  in  part  racial. 

Braboume  and  Chubb  *•  have  proposed  to  place  this  species  and 
C.  tcUaupa  in  a  new  genus  for  which  they  propose  the  name  Cryp" 
fwreUuB.  Later  ^  Chubb,  discovering  that  this  name  was  preoccu- 
pied, replaced  it  with  Microcrypturus;  but  in  1919,  Ibis,  p.  10,  he 
continued  to  use  OryptureUus.  The  characters  ascribed  to  the  new 
genus,  however,  seem  at  the  best  to  be  of  not  more  than  subgeneric 
value  and  in  my  opinion  the  species  mentioned  may  be  retained  in  the 
genus  CryptUTus. 

Santa  Ana,  1. 

(49)  NOTHOPROCTA  rULVBSGBNS  Bcriepsch. 

Nothoproetafulvescens  Bbrlepsch  Proc.  5th  Int.  Zool.  Cong.,  1902,  p.  548  (Urcoa, 
3600  m.,  Dept.  Guzco,  Peru). 

I  refer  to  this  species,  of  which  I  have  seen  only  the  original  de- 
scription, two  not  fully  mature  specimens  collected  by  Heller  at 
Ollantaytambo.  They  have  the  flanks  and  abdominal  region  ful- 
vous, as  in  N.  curvirostris,  but  the  secondaries  are  barred  with  rich 
fulvous,  not  with  ferruginous  as  in  that  species,  N.  perdicariaf  and 
N.  coquirnbae. 

Ollantaytambo,  2. 

»  Ann.  Mag.  Nftt.  Hist.,  vol.  U,  1914,  p.  822. 

•Bon.  Brit.  Orn.  Clab.,  vol.  88, 1017,  p.  80,  under  Oypfttmt  ofttoIeAM  punenti: 


Digitized  by  VjOOQIC 


44  BULLETIN  117,  UKITBD  STATES  NATIONAL  MUSEUH. 

(S»)  NOTHOPBOCTA  KALINOWSKn  Pwkfch  mmI  Stobnuui. 

No^proda  laUnauMi  Bbblbpsoh  and  Stolsmann,  Omis,  1901,  p.  104;  11H)6, 
p.  104  (lioomachay  near  Cuzco). 

(•D  N01HURA  MACULC>SA  PKSimANA  BultiM^h  mai  Ofli— m. 

NMura  maeidota  peruviana  Bbblbpsoh  and  Stolbmann,  Omis,  1906,  p.  lOl 
(Santa  Ana,  Peru). 

(U)  NOTHUBA  BfACOLOSA  BOLI?IANA  Salradkri. 

NoOwra  holiviana  Salyabori,  Oat.  Birds  Brit.  Mus.,  vol.  27,  1895,  p.  561  (Bo- 

tivia). 
Noihura  maeulota  hoUvkma  Bbblbpsoh  and  Stolzmann,  Omis,  1906,  p.  106 

(CUECO). 

Order  GALLIFORMES. 

Fauuly  CRACIDAE. 

CUBAS80W8,  OUANS,  CHACHALACA8. 
(M)  PBNBLOPB  8GLATBBI  PLUM06A  Berlepsck  tmi  SUhmtaa. 

Penelope  eeUUeri  plimoea  Bbblbpsoh  and  Stolzmann,  Proc.  Zool.  Soc.,  1902, 
p.  44  (Maraynioe,  Pern). 

Differs  from  Bolivian  specimens  as  described  by  Berlepsch  and 
Stolzmami. 
Torontoy,  7,800-0,000  feet,  7. 

(98)  PENELOPE  JACQUACU  JACQUACU  Spis. 
Pendope  jaequagu  Spix,  Av.  Bras.,  vol.  2,  1825,  p.  52,  pi.  Ixviii  (Solimo^ns). 

Four  specimens  from  the  Tropical  Zone  agree  with  four  from 
southeastern  Colombia,  and  one  from  the  Lower  Beni,  but  two  from 
the  Rio  Chimor6  (1,300  feet,  Prov.  Cochabamba,  Bolivia),  have  the 
malar  stripe  grayer,  the  crown  feathers  longer,  more  pointed  and 
more  widely  bordered  with  gray;  the  wing  coverts  more  widely 
margined  with  silvery  white,  and  the  rump  greener.  They  thus  agree 
with  the  description  of  Penelope  speciosa  Todd.  It  is  difficult  to 
believe,  however,  that  the  differences  noted  are  more  than  subspecific 
when  it  seems  probable  that  spedosa  will  prove  to  be  the  same  as 
P.  holiviana  Reichenbach. 

Rio  Comberciato,  2  (one,  Sept.  25,  breeding);  Rio  Cosireni,  1 
(Aug.  30,  breeding);  San  Fernaixdo,  1  (Sept.  20,  breeding). 

(112)  OBTAUS  GUTTATA  (Spis). 

Penelope  guttata  Spix,  A  v.  Biae.,  vol.  2, 1825,  p«  55,  pi.  Ixxii  (SolimoSnB). 
Ortalis  guttata  aieperea  Beblepsoh  and  Stolzmann,  Omis,  1906,  p.  100  (Idma, 
1  female  ). 

Two  males  from  the  Rio  Cosireni  have  the  throat  and  breast  darker 
with  the  margins  to  the  feathers  whiter  and  more  clearly  defined  than 
in  examples  from  southeastern  Colombia.  Should  the  difference  be 
constant  they  should  be  known  as  Ortalis  guttata  adspersuB  (Tschudi). 

Rio  Cosireni,  2  (1,  Oct.  20,  *' breeding*'). 
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(lit)  PIPILB  CUMANBNB»  (Jac^obi). 
Crax  eumaneniiB  Jaoqvis,  Beytr.  Qesdi.  Vfigel,  1784,  p.  25,  pi.  10  (Orinoco). 
This  widely  distributed  bird  of  the  Tropical  Zone,  is  represented 
by  four  specimens  collected  by  Heller  between  September  4  and  25, 
and  marked  by  him  as  ''breeding."    I  have  no  topotyfHcal  specimens 
for  comparison. 
Rio  Comberciato,  4. 

(121)  ABURBU  ABURBI  (L«mob). 

Penelope  dburri  Lbssok,  Diet.  Sd.  Nat.,  vol.  59, 1829,  p.  191  (Bogot&). 
Aburria  dburri  Bbrlbpsoh  and  Stolzicann,  Ornia,  1906,  p.  100  (Idma). 

Two  females  agree  with  others  from  Bogota,  but  are  slightly 
smaller. 

Rio  CSosireni,  1;  Rio  San  Miguel,  1,  breeding  (Sept.  29). 

Family  ODONTOPHORIDAE. 

AMERICAN  QUAILS  AND  PARTRIDGES. 

(140)  ODONTOPHORUS  STELLATUS  (QMild). 

Ortifx  iUUata  Gould,  Ptoc.  Zool.  Soc.,  1842,  p.  183  (Brazil). 
An  immature  female  is  apparently  to  be  referred  to  this  species. 
Rio  Cosireni,  1. 

Order  COLUMBIFORMES. 

Family  COLUMBIDAE. 

PIGEONS  AND  DOYBS. 

(147)  COLUMBA  ALBIPENNIS  ScliUcr. 

Columba  albipennii  Solatbr,  Ptoc.  Zool.  Soc.,  1876,  p.  18  (Pitumarca,  Peru).— 
BvBLKPSCH  aad  Stousicann,  Oraia,  1906,  p.  104  (Ou£00). 

OUantaytambo,  3  (1  breeding,  Aug.  10). 

(152)  COLUMBA  RUFINA  RUFINA  Teminliick  and  Knlp. 

Oolumba  rufina  Tbmicinck  and  Knip,  Pig.,  Proc.,  vol.  1, 1808-1811,  p.  59,  pi.  24 

(French  Quiana). 
Cohiwba  rufina  Sclatbr  and  Salyin,  Proc.  Zod.  Soc.,  1876,  p.  17  (llanmiua).— 

BiRLBPBCH  and  Stolzmann,  OniiB,  1906,  p.  100  (Santa  Ana.,  Idma). 

I  am  unable  to  separate  three  specimens  from  Peru  and  two  from 
Bolivia  from  a  (Colombian  series.    The  under  tail  coverts  average 
darker  but  the  difference  is  slight  and  bridged  by  individual  varia- 
tion, two  of  the  Peruvian  and  one  of  the  Bolivian  birds  having  the 
imder  tail  coverts  quite  as  pale  as  in  eastern  Colombian  example. 

Santa  Ana,  2;  Idma^  1. 

(IM)  OOLin«BA  ALBIUNBA  ALUUMBA  BoBi^arto. 

Oolurnba  a!hiHnea  Bonapartb,  Consp.  Av.,  vol.  2, 1854,  p.  51  (New  Qxanada). 
Two  of  our  four  specimens  are  adult  and  agree  with  Colombia 
examples. 
Occobamba  Valley,  3;  above  Torontoy  (altitude  9,500  feet),  1. 
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(15te)  GOLUMBA  PLUMBEA  PMVINQUA  Cory. 

Cohtmba  plumbea  propmqua  Oort,  Field  Mus.  Pub.  182, 1915,  p.  205  (Moyobftmba, 

Peru). 
Columha  plumbea  andicola  Chubb,  IbiB,  1919,  p.  33  (Central  Peru  to  Bolivia). 

A  male  from  the  Rio  Comberciato  and  another  from  Santo  Domingo^ 
southeastern  Peru,  agree  and  apparently  are  not  separable  from  a 
specimen  from  Buena  Vista,  eastern  Colombia,  labeled  by  Ridgway 
0.  plumbea  propinqua  Cory.  Mr.  Chubb  appears  to  have  overlooked 
this  race  in  his  remarks  on  the  forms  of  this  species 'S  as  well  as  late 
publications  on  the  same  subject  by  Ridgway  ^,  and  Chapman.** 

Rio  Comberciato,  1. 

(Iftl)  ZENAmA  AURICULATA  FALLENS  BtagM  trnd  N«U«. 

Zenaida  awieulata  pdllens  Bangs  and  Noble,  Auk,  1918,  p.  446  (Huancabamba, 
Peru). 

This  wide-ranging  species  is  found  from  the  Tropical  up  to  the  Tem- 
perate Zone.  Specimens  from  the  coast  and  tableland,  both  in  Peru 
and  Ek^uador,  are  apparently  alike  and  hence  should  be  referred  to 
this  recently  described  race,  the  relationships  of  which  with  Z. 
hypoleuca  Bonaparte  remain  to  be  determined.  On  the  other  hand, 
three  males  from  the  Cauca  Valley,  Colombia,  agree  with  an  equal 
number  from  Chile  in  having  the  chin  scarcely  lighter  than  the 
breast,  the  color  of  the  latter  extending  backward  to  the  vent  with 
but  little  buflp.  The  lower  tail  coverts  in  the  Cauca  birds,  however, 
are  more  vinaceous  than  in  those  from  Chile.  Some  Bolivian  birds 
(Prov.  Cochabamba)  resemble  Chilean  examples;  others  are  like 
those  from  Peru.  Two  adult  males  from  Buenos  Aires  are  paler, 
more  glaucous  below  than  any  of  those  above  mentioned,  while  a 
male  from  Chapada,  Matto  Grosso,  Brazil,  agrees  in  color  and  size 
with  two  others  from  Fernando  Noronha  off  the  coast  of  Brazil.^ 

Unquestionably  this  species  may  properly  be  divided  into  several 
races,  but  their  satisfactory  definition  requires  more  material  than 
is  at  present  available. 

Santa   Ana,    1;  OUantaytambo,    2;  Huaracondo,    2;  Cuzco,    1; 
Pisac,  6. 

(170)  GYMNOPELU  CECIUAE  CECaiAB  (Lcmm). 

Colwmba  (Chamoepdia)  ceeUiae  Lesson,  Echo  du  Monde  Say.,  Jan.  12, 1845,  col. 

8  (Peru). 
Chamaepelia  erythrothorax  Sclatbr  and  Salvin,  Pioc.  Zool.  Soc.,  18(19.  p.  155 

flinte). 

Found  by  us  in  the  arid  Temperate  and  Puna  Zones.  It  is  inter- 
esting to  observe  that  specimens  from  La  Raya  are  referable  to  the 
present  form,  while  a  series  from  Tirapata,  60  miles  farther  south, 

n  Ibis,  1010,  pp.  31-33. 

»  Birds  of  Middle  and  North  America,  vol.  7, 1016,  pp.  324, 33ft. 

»  BuU.  Amer.  Mas.  Nat.  Hist.,  toI.  36, 1017,  pp.  203-206. 

M  Zenaida  aurkulata  nonmka  Chubb  (Gray  MS.),  Ibto,  1010,  p.  36. 
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agrees  with  the  Bolivian  race  0.  c.  gymnops,  which  has  been  char- 
acterized by  Chubb, 

Ollantaytambo,  3;  Chospiyoc,  2  (Apr.  15,  21,  breeding);  Huara- 
condo,  4;  Cnzco,  4;  La  Raya,  6. 

(17t)  CHAEBIEPEUA  MINUTA  MINUTA  (Uiibmds). 

Columba  mdntUa  Linnabus,  Syst.  Nat.,  vol.  1, 1766,  p.  285  (Oayenne). 
Chamaepdia  griteoUi  Sclatbr  and  Salvin,  P1x>c.  Zool.  Soc.,  1876,  p.  17  (Ma- 

lanuxa). 
CokanbiffaUma  minuta  Bbrlbpsch  and  Stolzmann,  Omis,  1906,  p.  100  (Santa 

Ana). 

Inhabits  the  Tropical  Zone. 
Santa  Ana,  6;  Idma,  2. 

(U7)  MBTRIOPEUA  BfELANOPTEBA  MBLANOPTBRA    (M«IIm). 

Columba  mekmopUra  Mouna,  Hist.  Nat.  Chile,  1782,  p.  308  (Chile). 
MetriopeUa  mdanoptera  Sclatbr  and  Saltin,  Proc.  Zool.  Soc.,  1869,  p.  155 
(Tinta). 

Restricted  to  the  Puna  Zone.  Our  specimens  agree  with  a  series 
from  Tofo,  Chile,  and  show  no  approach  to  the  well-marked  Ecua- 
dorian form  Jf.  m.  saturalior  Chubb. 

La  Raya,  1 ;  Pisac,  2. 

(194)  LEPTOTILA  OCHSOPTBSA  OGHROPTEBA  (Pdscbi). 

LeptoptUa  odiropUra  Pblzbln,  Oni.  Bias.,  1871,  pp.  278, 451  (Sapitiba).— Scla- 
tbr and  Saltin,  Proc.  Zool.  Soc.,  1876,  p.  17  (Potreio;  Huiio).— Bbrlbpsch 
and  Stolzmann,  Omis,  1906,  p.  100  (Santa  Ana). 

Lihabits  the  Tropical  Zone  ranging  upward  to  the  Subtropical. 
An  excellent  series  agrees  in  color  with  three  specimens  from  Para- 
guay (Rio  N^ro  and  Fort  Wheeler)  which  I  assume  represent 
ehloroaudienia,  but  the  Peruvian  birds  are  slightly  smaller  and 
should,  I  suppose,  be  referred  to  ochroptera.  I  have  not,  however, 
topotypical  specimens  of  the  last-named  form  and  this  identification 
must  therefore  be  considered  as  provisional. 

Santa  Ana,  7;  Idma,  1;  San  Miguel  Bridge,  4;  Machu  Picohu,  1; 
Torontoy,  2. 

(IM)  ORBOPELBU  MONTANA  (Umumm). 

Columba  montana  Linnabus,  Syst.  Nat.,  vol.  1, 1758,  p.  163  (Jamaica). 

A  wide-ranging  Tropical  Zone  species. 
Rio  Cosireni,  1  (Aug.  27,  breeding). 

(Ma)  ORBOPBLBIA  PRRNATA  (TMtedi). 

Columbafrenata  Tsobudi,  Arch.  fOr  Natuig.,  vol.  1, 1843,  p.  886  (£.  Peni). 
Oeotrjfgonfienata  Bbrlbpsch  and  Stolzmann,  Oraia,  1906,  p.  100  (Idma). 

Rio  San  Miguel,  2  (1  breeding,  Sept.  29). 
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Order  RALLIFORMES. 

Fanuly  RALLIDAE. 

RAILS,  GALLINULBS»  COOTS. 

(221)  PASOnULLUS  RYTIRHTNCHUS  RY11BHYNCHU8  (VIcOM). 

RaUut  rytirhyruJiui  VisnxoT,  Nouv.  Diet.  d'Hist.  Nat.,  vol.  28,  1819,  p.  549 

(Paraguay). 
PardiraUtJu  rytirhyruhw  rytirhyn^us  Banqs  and  Noblb,  Auk,  1918,  p.  446  (Huaa- 

cabamba,  Peru). 
PardxraUuB  riiyrhyndim  Cwftudii  Chubb,  Ibia,  1919,  p.  60  (central  Peru;  type  from 

Lake  Junin). 

An  excellent  series  of  19  specimens  from  narthern  Argentina^  which 
may  be  considered  as  doubtless  typically  representing  this  species, 
shows  some  interesting  differences  in  coloration  and  indicates  that 
recently  proposed  forms  of  this  species  are  apparently  based  on 
individual  rather  than  racial  variation.  The  dorsal  surface  in  these 
specimens  varies  from  plain,  uniform  olive-brown  of  varying  shades, 
to  essentially  the  same  or  somewhat  paler  color  mottled  with  blackish, 
especially  posteriorly.  This  blackish  mottling  is  largely  due  to  a 
wearing  away  of  the  tips  of  the  feathers  which  exposes  their  blackish 
bases,  but  it  is  also  individual,  since  some  worn  specimens,  which 
are  at  the  beginning  of  the  postnuptial  molt,  do  not  exhibit  it.  The 
same  range  of  variation  is  shown  in  five  specimens  from  the  Tem- 
perate Zone  of  Peru  (including  three  from  Lake  Junin,  type  locality 
of  P.  r.  tachudii  Chubb).  These  specimens  are  somewhat  larger  than 
those  from  Argentina,  but  the  difference  is  not  in  my  opinion  suffi- 
ciently pronounced  to  be  of  diagnostic  value. 

LaBaya,  1;  Galea,  1. 

(221)  AKAMIDES  CAJANSA  CHIBiOOTB  (VicOtot). 

RaUui  €hinooU  Vibxllot,  Nout.  Diet  d'Hist.  Nat.,  vol.  28,  1819,  p.  651  (Paia- 
Suay). 

A  species  of  the  Tropical  2iOne.    Our  specimen  agrees  with  seven 
from  Matto  Orosso,  Brazil. 
Bio  Comberciato,  1. 

(282)  CBBGISCUS  VIIUDIS  FAGIALIB  (Ttelnd^. 

CrexfadaUB  TscHxmi,  Arch.  fOr  Natuig.,  1843,  p.  388  (''in  sylviB  peruanis  cali- 

dtis"). 
Crecucut  vvidis/aekLlU  Bbrlbpboh  and  Stolbmank,  OtbIb,  1906,  p.  102  (Santa 
Ana). 

(2M)  OALLINI3LA  QALBATA  GAKMANI  A11«b. 

QatHnuta  garmcmi  Aixbn,  Bull.  Mus.  Ownp.  Zool.,  1876,  p.  357  (Lake  Titlcaca). 

A  Puna  Zone  representative  of  this  wide-ranging  species. 
Galea,  1. 
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(261)  rOUCA  ASDESUCA  Tsekiidl. 

Fulica  ardemoa  Tschudi,  Arch,  fflr  Natuzg.,  1843,  vol.  1,  p.  389  (Peru).'-— Sclateb 
and  Salyin,  Proc.  Zool.  Soc,  1869,  p.  156  (Tungasuca). 

(263)  FUUCA  GIGANTEA  Eydonz  and  Sonleyet. 

Ftdica  gigantea  Eydoux  and  Soulkybt,  Voy.  Banite^  1841,  p.  102,  pL  8  (Peru). 

Restricted  to  the  Puna  Zone. 
La  Raya,  1. 

Order  PODICIPEDIFORMES. 

FamUy  PODICIPEDIDAE. 

GREBES. 

(269)  PODICEPS  AMERICANUS  Garnot. 

Podiceps  americanus  Garnot,  Voy.  CoquilU^  Zool.,  vol.  1,  1829,  p.  599  (Chile). 
PodicepBroUandi  SciiATBRand  Salvih,  Proc.  Zool.  Soc.,  1869,  p.  158  (Tungasuca). 

(272)  PODICEPS  CALLIPARAEUS  JUNINBNSIS  Berleprcli  and  Stobmann. 

P.  caiUpmragui  junmenM  Bbbiapsch  and  STOLdfAMN,  Ibis,  1894,  p,  112,  prov. 

descr.  (Lake  Junin,  Peru). 
Podictp$eal\pareu9  ScLATBnand  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  158  (Tungasuca). 

Oomparison  of  13  specimens  from  Puno,  6  from  Lake  Junin,  and 
3  from  La  Raya,  with  2  birds  in  breeding  plumage  from  the  Falkland 
Islands,  confirms  the  subspecific  distinctness  of  the  race  inhabiting 
the  Puna  Zone  of  Peru.  Titicaca  specimens  average  slightly  larger 
than  those  from  Junin  and  La  Raya  birds  seem  to  be  somewhat 
larger  than  either. 

La  Raya,  2  males,  1  female. 

Order  LARIFORMES. 

Famfly  LARIDAE. 

SKIMMERS,  GULLS,  SKUAS. 

(S41)  LARUS  8EBRANUS  Tachndl. 

LaroM  9enanu$  Tschudi,  Archiv  fttr  Natuig.,  1844,  vol.  1,  p.  314  (Peru).— Sclatrb 
and  Salvik,  Proc.  Zool.  Soc.,  1869,  p.  158  (Tinta). 

An  abundant  species  of  the  Puna  Zone,  descending  the  streams  to 
the  Subtropical  Zone. 
Ollantaytambo,  1;  San  Miguel  Bridge,  1. 
2787—21 4 
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Order  CHARADRIIFORMES. 

Fanuly  THINOCORYTHIDAE. 

SSID-SNIFS. 

(»9)  THINOGOSUB  OBBIGNTANUS  GmAvi  Md  hmmm. 

Thochorui  cfbignyantuQEomor  and  Lxbson,  Gent.  Zool.»  1832,  p.  137,  pis.. 48, 
49  C'San-Yago,  GhiU"). 

I  haye  no  Chilean  material  for  comparison. 
Occobamba  Pass  (13000  feet)  above  Ollantaytambo,  1  male,  2 
females. 

Family  GHARADRIIDAE. 

PI.0TBR8,  8NIFBS,  MUu 

(M9)  HOPLOXTPTBtDS  GAYANUS  CUHumO- 

Charadriui  eoyoniM  Latham,  Ind.  Om.,  vol.  2, 1790,  p.  749  (Cayenne). 
Eoploxjfpierui  oayanui  Bxrlbpsch  and  Stoiakakn,  Omie,  1906,  p.  102  (Santo 

Ana). 

(Sre)  P1IL08GB.TS  UBSPIJENDBNB  (Ttakatf). 

Chatadrxus  rupkndau  Tsobudx,  Aich.  fOr  Natiug.,  1843,  p.  888  C'Antium 

incola,"  Peru). 
VaneUui  mpUniem  Sglatbb  and  SALvm,  Pkoc.  Zool.  See.,  1859,  p.  156  (Tinto). 

Common  in  and  peculiar  to  the  Puna  Zone. 
Lucma,  1  female. 

(S97)  TOTANVS  MBLANOLEUCUS  (GmOb). 

Seolopax  mdanoUwxi  Gmxlin,  Synt.  Nat.,  vol.  1, 1789,  p.  659  (Labiador). 
QambeUa  mekmokuea  Sclatxb  and  Salydt,  Pioc.  Zool.  Soc.,  1869,  p.  156  (Tinto; 
TungaBuca). 

(9H)  HSLODSOMAS  SOUTABITO  (Wib«i>. 

Tringa  aolitaria  Wosok,  Amer.  Om.,  vol.  7, 1813,  p.  53,  pi.  58,  fig.  8  (probably 

Pennsylvania). 
HelodromM  ioliUaritu  Bxblkpsoh  and  SroLaocANN,  Omis,  1906,  p.  102  (Santo 

Ana,  2  males,  Sept.). 

I  am  imable  to  say  whether  the  two  specimens  recorded  by  Ber- 
lepsch  and  Stolzmann  are  referable  to  the  eastern  or  western  form. 

(400)  AGTmS  MACOLARU  (fiiUMW). 

2Vtn^  maeuloHa  Linnabus,  Syst.  Nat.,  vol.  1, 1766,  p.  249  (Pennsylvania). 
Tringoide8  macularius  Bsrlspsch  and  Stolzmann,  Onus,  1906,  p.  102  (Santo 
Ana,  Dec.). 

Bio  Comberciato,  1  female  juv.,  Sept.  22,  molting  into  first  winter 
plumage;  Calca,  1  male,  Apl.  25  ''testes  much  enlai^d/'  1  male, 
Apl.  25,  ''testes  slightly  enlarged,"  both  in  nuptial  plumage. 

(415)  GALLINA<K>  BSAZIUBNSIS  ANDINA  CnMHuwwrid). 

Seolopax  andina  Taozanowskx,  Proc.  Zool.  Soc.,  1874,  p.  561  (Lake  Junin,  Peru). 
Oalltnagofrenata  Sglatbb  and  Salyin,  Plx>c.  Zool.  Soc.,  1869,  p.  156  (Tungasuca). 
OaUinago  andina  Sglatbb  and  Salvin,  Plx>c.  Zool.  Soc.,  1876,  p.  19  (Crit.). 

These  specimens  agree  with  four  others  from  Lake  Junin. 
LaRaya,  1;  Ttica-Ttica,  1. 
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Order  GRUIFORMES. 

Fanuly  EURYPYGIDAE. 

SUN-BITTBENS. 

(4tS)  EURTPYGA  MAJOR  MKBIDIONALIB  Pwkfch  and  SfkiMWi. 

Ewrypyga  major  mmdumalii  Bbblsfsch  and  Stolzmann,  Froc.  Zool.  8oc.,  1902, 
p.  60  (La  Merced,  Pero). 

Compared  with  fiye  specimens  from  Panama,  and  one  from  Choc6| 
Colombia,  two  Peruvian  birds  support,  in  part,  the  characters  on 
which  this  race  is  based.  The  russet  banding  on  the  outer  primary 
18  evidently  variable  in  the  same  locality  and  not  diagnostic,  but. 
the  narrower  black  bands  of  the  back,  and  clearer,  more  distinct 
markings  on  the  neck  seem  to  distinguish  the  Peruvian  form. 

Rio  Cosireni,  1;  (also  Inca  Mine,  1). 

Order  ARDEIFORMES. 

Famfly  IBIDIDAE. 
insis. 

(44e>  THKEISTICUS  BRAMICSn  Pwkfch  and  StobmMiB. 

Theritticui  branidii  Bbrlbmoh  and  Stolsmann,  Ibis,  1894,  p.  404  (Lake  Junin, 
Peru);  1900,  pla.  9, 10. 

Agrees  with  two  specimens  from  Lake  Junin. 
Occobamba  Pass,  14,000  feet,  1  male. 

(4S4)  PLSGADIS  RIDGWAYI  (ABmO. 

FaleintUui  ridgwi^  Auiur,  Bull.  Mus.  Comp.  ZooL»  vol.  8, 1876,  p.  355  (Lake 

Titicaca). 
Ibii/aldnelku  Solatbb  and  Bjllytn,  Ptoc.  Zool.  Soc.,  1869,  p.  156   (Tangaeaca) 

Common  in  lagoons  in  the  Puna  2iOne  near  the  village  of  Huara- 
condo.    No  specimens  were  taken. 

Family  ARDEIDAE. 
HERONS,  BITTBENS,  Etc. 

(4eS)  HERODIAS  BGRBTTA  (Gmdfa). 

Ardea  egretta  Gm sun,  Syst  Nat,  vol.  1, 1789,  p.  629  (Oayenne).— Solatbr  and 
Salvik,  Ptoc.  Zool.  Soc,  1869,  p.  156  (Tungasaca). 

(470)  NTCnCORAX  NTCTICORAX  TAYAZU-QUIBA  (VMIM). 

Afdea  taifagurguira  Vixqxot,  Nouv.  Diet.  d'Hist.  Nat.,  vol  14, 1817,  p.  417  (Para- 
guay).   

(471)  NTCnCORAX  CTANOCEPHALUS  (M«liiim). 

ArdM  cyanoeephala  MoLmA,  Saggio  St.  Chile,  1782,  p.  156  (Chile). 
Nydioorax  obicuruB  Solatbb  and  Salvd?,  Pn>c.  Zool.  Soc,  1869,  p.  156  (Tiata). 

The  night  herons  of  southern  South  America  have  long  perplexed 
taxonomists,  and  with  some  30  specimens  before  me  I  confess  that 
I  am  no  more  able  to  reach  whoUy  satisfactory  results  than  have 
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been  my  predecessors.  It  is  evident,  however,  from  the  material 
at  hand,  that  there  are  two  well-marked  forms,  a  light  and  a  dark. 
The  dark  form  appears  to  be  the  only  one  found  in  Chile,  where  it 
ranges  from  the  Straits  of  Magellan  region  northward.  The  light 
form  appears  to  be  the  only  one  found  east  of  the  Andes,  where  it 
ranges  from  the  Falkland  Islands  north,  at  least,  to  northern  Argen- 
tina. Thus  far  the  case  seems  clear,  but  when  we  reach  the  Andean 
table-land  it  is  complicated  by  the  occiurence  of  both  forms,  and 
what  appears  to  be  intergrades  between  them,  from  at  least  the 
vicinity  of  Cochabamba,  Bolivia,  to  Lake  Junin,  Peru. 

This  intcigradation  is  not  a  gradual  merging  of  one  form  into 
another,  since  typical  specimens  of  both  dark  and  light  forms  were 
secured  at  the  same  place,  within  two  days  of  each  other,  as  appears 
from  the  appended  consideration  of  table-land  specimens. 

Bolivia. — ^Vinto,  8,600  feet.  Province  Cochabamba.  An  imsexed, 
immature  specimen  taken  July  7,  streaked  above  and  below,  repre- 
sents the  dark  form  and  resembles  in  size  and  color  a  bird  of  the  same 
age  from  Ancud,  Chile.  The  ground  color  below  is  ochraceous 
broadly  streaked  with  black;  the  upper  parts  are  blackish  streaked 
with  ochraceous. 

Peru. — ^Pimo,  Lake  Titicaca.  A  fully  adult  male  with  long 
nuptial  plmnes  and  enlarged  sexual  organs,  taken  July  26,  is  inter- 
mediate between  cyanocephalvs  and  naemus  in  color,  but  agrees 
with  the  former  in  size.  (Wing,  319  mm.).  It  agrees  very  nearly 
with  a  male  in  similar  stage  of  plmnage  from  the  Falkland  Islands. 
An  immature  female,  taken  August  26,  is  typical  of  the  light  form 
and  agrees  in  color  and  size  with  a  specimen  from  Tafi  del  Valle, 
Province  Tuciunan,  Argentina. 

La  Raya,  14,000  feet  (about  midway  between  Puno  and  Cuzco). 
A  nearly  adult  male  taken  April  10,  in  much  worn  plumage  and 
undergoing  a  complete  molt  into  adult  plimiage,  can  be  matched  by 
specimens  from  Jujuy,  Argentina,  which  are  but  slightly  darker  than 
average  examples  of  naevius  from  the  United  States.  An  adult 
male  in  full  molt,  taken  April  8,  at  La  Raya,  is  fairly  typical  of  the 
dark  form  and  agrees  essentially  in  color  and  in  size  with  a  bird  of 
the  same  age  from  Temuco,  Chile.  Consequently  we  have  from 
La  Raya,  taken  within  two  days  of  each  other,  fairly  typical  speci- 
mens of  tayazvrguira  and  cyanocephalus. 

A  nearly  adult  female  in  full  molt,  taken  April  22  at  Calca,  in  the 
Cuzco  region,  is  typical  of  the  light  form  and  agrees  with  the  La 
Raya  female  just  mentioned.  A  young  male  taken  March  13,  at 
Junin  is  tjrpical  of  the  light  form,  while  and  adult  male  taken  on  the 
same  day  at  the  same  place  is  intermediate  between  the  light  and 
dark  forms.     It  is  slightly  darker  than  the  intermediate  specimen 
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from  Puno,  but  veiy  near  a  Falkland  Island  bird.  Additional 
specimens,  and  particularly  field  studies,  are  needed  to  determine 
satisfactorily  the  status  of  these  herons  on  the  table-land  of  Bolivia 
and  Peru,  but  the  material  examined  in  this  connection  (see  list  of 
specimens  under  table  of  measurements)  shows,  as  stated  above, 
the  existence  of  a  dark  form  in  Chile  and  of  a  somewhat  variable  ^^ 
light  form  in  the  Falkland  Islands  and  Argentina,  and  doubtless 
Paraguay,  Uruguay,  and  southern  Brazil.  The  former  has  long 
been  known  as  NycHcorax  cyanoeephalua,  the  latter  has  stood  as 
Nyctiearax  tayazu-guira  until  1914,  when  Mr.  Hartert,**  stating  that 
Paraguayan  birds  were  referable  to  naeviua,  applied  that  name  to 
all  the  mainland  birds  east  of  the  Andes  and  described  the  Falkland 
Island  bird  as  Nyctkcrax  cyanocepJialij^  faOclanditms. 

1  have  no  specimens  from  Paraguay,  but  it  is  not  probable  that 
they  would  differ  materially  from  those  in  our  exceUent  series  from 
northern  Argentina.  Some  of  the  latter  can  be  matched  by  dark 
specimens  of  naeviua  from  the  United  States,  nevertheless  it  is 
quite  evident  that  they  belong  to  the  form  of  naevius  which  inhabits 
southern  South  America,  east  of  the  Andes,  for  which  Vieillot's 
name  tayazfUrguira,  founded  on  Paraguay  specimens  through  Azara, 
is  available.  To  this  form  I  refer  Falkland  Island  as  well  as 
Titicaca  and  Lake  Junin  specimens.  In  other  words,  I  foUow 
Sharpe^  rather  than  Hartert.  As  shown  above,  adults  from  the 
Falklands  are  essentially  like  adults  from  Peru,  while  an  immature 
Falkland  bird  can  be  matched  by  one  from  Jujuy,  Argentina.  In 
other  words,  the  Falkland  Island  bird  can  not  be  separated  from  the 
light-colored  mainland  form  either  by  color  or  by  size.  It  is  equally 
clear  that,  in  spite  of  its  variability,  there  is  but  one  light-colored 
form  of  the  Night  Heron  in  southern  South  America,  where  it  ranges 
from  at  least  Lake  Junin  to  the  Falkland  Islands,  specimens  from 
these  two  localities,  as  well  as  from  Lake  Titicaca  being  inseparable. 

The  relationships  of  the  light  form  (tayazvrguira)  to  the  dark  form 
(cyanocephalus)  are  in  doubt,  but  our  specimens  establish  the  fact 
that  both  occur  together  on  the  Peruvian  tableland,  where  also 
intermediates  between  them  are  found.  It  is  not  impossible  that 
the  dark  coloration  is  a  partial  dichromatism,  constant  in  Chile,  oc- 
casional on  the  tableland,  and  shown  in  a  lesser  degree  by  certain 
specimens  from  Peru,  Argentina,  and  the  Falklands.  Since  writing 
the  above  we  have  received  an  adult  night  heron  from  Panama, 
which  is  nearly  as  dark  as  Chilean  specimens. 

In  size,  the  wing  and  tail  average  longer  in  the  dark  form.  This 
differenpe  is  well  shown  by  the  two  males  from  La  Raya,  one  of  which 

*  Almost  as  much  variation  is  shown  by  naevius  in  the  United  States. 
!•  Bull.  Brit.  Orn.  Club,  vol.  35, 1914,  p.  16. 
&7  Cat.  Birds  Brit.  Mus.,  vol.  26,  pp.  155. 156. 
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is  an  extreme  example  of  the  light  form,  while  the  other  is  typical 

of  the  dark  form.    A  male  from  the  Falklands,  however,  is  as  large 

as  some  and  but  slightly  smaller  than  other  Chilean  birds,  while  in 

two  females  from  the  Falklands  the  wing  is  shorter  than  in  Chilean 

birds,  but  not  quite  so  short  as  in  Argentine  specimens.    In  the 

length  of  the  tarsus  and  bill  there  appear  to  be  no  diagnostic  di£Fer« 

ences  in  size. 

MeoKUfemiinU  oj  malu. 


Bertrand  Island,  Chile,  immature  ^ 
Do.> 

Temuco,  Chile^  immature  > 

Ancud,  Chile,  umnature  ^ 

l>o.> 

ralklmnd  Island,  adult' 

Peiico,  Jujuy,  immature  ' 

Perico,  Juiuy,  adult ' 

Puno,  adiut' 

La  Raya,  adult « 

Do.» 

Junin,  adult' 

Junin,  immature ' 


WUi<. 

TaU. 

Tanas. 

317 

129 

82 

310 

126 

81 

323 

121 

86 

322 

118 

85 

314 

116 

80 

312 

120 

90 

290 

117 

80 

805 

116 

83 

319 

129 

82 

292 

118 

74 

308 

134 

81 

307 

130 

83 

298 

113 

87 

BIIL 

77 

75 

67.5 

7L5 

74 

78 

72 

75 

77 

72 

73 

77 

74 


Mea$uremenU  of/emales. 


wing. 


TaU. 


Tarsus. 


Bin. 


Bertrand  Island,  Chile,  immature  ' . . 

Do.» 

Do.> 

Straits  of  Magellan,  immature  ^ 

T^muco,  immature ' 

Temuco,  adult  * 

Do.' 

Falkland  Island,  immature  ' 

Falkland  Island,  adult" 

Tafi  del  Valle,  Tucuman,  immature  ' 

Emharcadon,  Salta,  immature  ' 

Yinto,  Bolivia,  immature  ^ 

Puno,  Titicaca.  immature  * 

Calca,  Peru, adult* 


310 
310 
316 
300 
320 
313 
318 
295 
296 
280 
285 
311 
298 
289 


128 
125 
127 
120 
127 
118 
123 
116 
106 
101 
09 
117 
120 
119 


77 
83 
79 
77 
83 
81 
80 
77 
80 
78 
78 
83 
87 
77 


70 

72 

72 

71 

73 

67 

70 

71 

71.5 

66 

68 

67 

75 

70 


1  Cfftmoeepkahu.  >  TViftw^iro. 

(48t)  TIGBIBOIU  SALMONI  Sdator  aad  SaMa. 

Tigruoma  iolmoni  Sclatba  and  *8altin,  Proc.  Zool.  Soc.,  1875,  p.  38  (Lower 
Gauca  River,  Col.).— Bbblsfsoh  and  Stolsmann,  Omis,  1900,  p.  102  (Idma). 
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Order  ANSERIFORMES. 

Family  ANATIDAE. 

DUCKS,  OEESB.  SWANS. 
(501)  CHLOMpHAGA  MELANOPTERA  (Eytmi). 

Anser  mekmopterut  Etton,  Monog.  Anat,  1838,  p.  93  (Lake  Titicaca). 
Bemida  mekmoptera  Solatbb  and  Salyik,  Froc.  ZooL  Soc.,  1869,  p.  157  (Pita- 
maica;  Tinta). 

Ck)2nmon  in  the  Puna  Zone. 

Occobamba  Pass,  14,000  feet,  1  male  (July  25,  mated);  La  Raya, 
1  female. 

(SU)  ANAS  CBISTATA  ALTIOOLA  ] 


Anas  aristata  aUkola  Msnboaux,  Bull.  Soc.  FhOom.  Pyuria,  vol.  10, 1909,  p.  224 
(Lake  Poopo,  Bolivia). 

Compared  with  a  large  series  from  the  Magellan  r^ion,  Peruvian 
specimens  confirm  the  validity  of  this  race. 

Cedrobamba,  13,000  feet,  1  male  (breeding  June  4).  (We  have 
also  four  specimens  from  Lake  Junin.) 

(517)  NBTnON  OZTPTBRUM  (MflyM). 

Ana$  oxypUra  Mbtsk,  Not.  Act,  vol.  16, 1838,  Suppl.,  p.  121,  pL  26  (aoathem 

Peru). 
QuerquMhUa  oxtfptera  Bclatbb  and  Salyw,  Proc.  ZooL  Soc.,  1869,  p.  157 

(Tungaauca;  Tinta). 

Occobamba  Pass,  1  male. 

(581)  DAFILA  SPINICAUDA  (VWIloC). 

Anas  spMeauda  Vibillot,  Nbav.  Diet.  d'BOtat  NatF,  1816,  p.  135  (Buenos  Aires). 
Jkffila  spimoau^  Solateb  and  Salvin,  Pkoc.  Zool.  Soc.,  1869,  p.  157  (Tungasuca; 
Tinta). 

(524)  QUKRQUKDDLA  PUNA  (DMhna). 

Anas  puna  Taaaum,  Azch.  fOr  Natuig.,  1844,  p.  315  (Peru). 

Querqusdtda  puna  Solatbb  and  SALVm,  Proc.  ZooL  Soc.,  1869,  p.  157  (Tungasuca). 

(517)  QUBBQUEDULA  OTANOPTEBA  OBINOMU8  Obcrhfllscr. 

QuergueiukL  cHnomus  Obbbholbbb,  Pkoc.  Biol.  Soc.  Wash.,  1906,  p.  93  (Puna, 

Lake  Titicaca). 
QttfTTiiSfftila  cyanopUra  Sclatbb  and  SALvm,  Proc.  ZooL  Soc.,  1876,  p.  17 

(Tungasuca). 

^^  (5»)  SPATULA  PLATALEA  (TldiloO. 

Anas  pHataUa  VtBiLLot,  Nouv.  Diet  d'Hist  Nat,  vol.  5,  1816,  p.  157  (Buenos 

Ains). 
Spatuia  plataka  Solatbb  and  Salyin,  Proc.  ZooL  Soc.,  1876|  p.  17  (TungMUca). 

(5S7)  OZTUBA  FEBBlJGINBA  (EjtAB). 

BHsmatuM  ferruginsa  Ettok,  Monog.  Anat,  1838,  p.  70  (Chile).— Bbblbpsoh 
and  Stquxakk,  Omis,  1906,  p.  106  (Vilcabamba). 

La  Raya,  1  male. 
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(54S)  MMBGANBTTA  LEUOOOBNTS  LBUCXXSENTS  (TMhadi). 

Anat  Uueogmis  Tsohudi,  Arch,  f  dr  Natuig.,  1843,  vol.  1,  p.  390  (Andes  of  Peru). 
Merganeita  Uucogeny$  Solatbb  and  Saltin,  1869,  p.  157  (Tinta). 

Common  in  the  streams  of  the  Temperate  Zone;  lees  common  in 
the  Subtropical  Zone.  The  female  differs  from  the  female  of  the 
Columbian  species  in  the  venniculations  of  the  sides  of  the  neck,  as 
described  by  Taczanowski.  A  pair  seen  July  22,  in  the  Huaracondo 
Canyon  were  accompanied  by  two  young  in  the  down. 

Occobamba  Valley,  9,100  ft.,  1  male,  1  female  (mated);  Lucma, 
11,000  feet,  1  female;  Huaracondo  Canyon,  10,000  feet,  1  male,  1 
female,  2  young  (one  family). 

Order  PELECANIFORMES. 

FamUy  PHALACROCORACIDAE. 

CORMORANTS* 

(649)  FHALACROCOBAX  YIGUA  YIGUA  (VNIIM). 

HydroeoraxvigiMyniLLOT,  Nouv.  Dict.d'Hist.  Nat.,  vol.  S,  1817,  p.  90  (Paraguay). 
Phalaeroeorax  bratUiantu  Sclatbr  and  SALvm,  Proc.  Zool.  Soc.,  1876,  p.  17  (Tunga- 

Buca). 
Phaherocofax  viffua  Bbxlbpsgh  and  arotocAKN,  Omis,  1906,  p.  102  (Santa  Ana)> 

Noted  on  the  Urubamba  between  Santa  Ana  and  Chauillay  Bridge. 

Order  CATHARTIFORMES. 

Family  CATHARTIDAE. 

CONDOR8,  YUETUUS. 

(S65)  SABCORAMPHUS  GRYPHUS  (Uiuumm). 

VuUurgryphu$  Linnaeus,  Syst.  Nat.,  vol.  1, 1758,  p.  12  (Chile). 

Two  condors  were  observed  soaring  high  over  the  Urubamba  River 
several  miles  above  San  Miguel  Bridge.  At  Colpani,  at  the  upper 
border  of  the  arid  Tropics,  one  was  observed  only  a  few  hundred 
feet  above  the  river,  the  condor,  the  black  vulture,  and  turkey 
vulture  all  being  observed  at  practically  the  same  altitude  on  that 
day  (July  9). 

(MT)  CATHABISTA  URUBU  (TleilloO* 

Vukur  uruJbu  ViBiuxyr,  Ois.  Amer.  Sept.,  vol.  1, 1807,  p.  23,  pi.  2.  (Carolina  and 
Florida). 

Observed  in  the  arid  Tropics  of  the  Santa  Ana  region.  No  speci- 
mens secured. 

(5M)  CATHARTES  AURA  (MlMpcdea?). 

VuUur  aura  Linnabus,  Syst,  Nat.,  vol.  1, 1758,  p.  86  (America calidioie). 
Observed  in  the  arid  Tropics.    No  specimens  taken. 
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Order  ACCIPITRIFORMES. 

FamUy  FALCONIDAE. 

CARACARAS,  FALCONS,  HAWKS,  Etc 

(S7t)  IBYCTER  MBGALOPTERUS  (Mcjob). 

AqwUa  nugalapUra  Mbtbn,  Nov.  Act.  Caee.,  vol.  16,  Suppl.  1,  1834,  p.  64,  pi.  7 

(Chile). 
MUvago  megaloptenu  Sclatbr  and  Salvin,  Proc.  Zool.  Soc.,  1868,  p.  155  (Tinta). 

Inhabits  the  Puna  Zone. 

Above  Torontoy,  14,000  feet,  1  male;  Lucma,  13,000  feet,  1  male. 

(583)  CIRCUS  CINEREUS  TIeilloC. 

Circus  dnereus  Vieillot,  Nouv.  Diet.  d*Hist.  Nat.,  vol.  4,  1816,  p.  454  (Para- 
guay).—Sclater  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  155  (Tinta). 

Ttica-Ttica,  1  male  adult. 

(6tS)  PABABUTBO  UNICINCTUS  (Tenunliick). 

Fako  unianetuM  Tbmminox,  PI.  Cd.,  vol.  1, 1824,  pi.  313  (Brazil). 

AnUnor  unicmctu$  Berlbpsch  and  Stolzkann,  Omia,  1906,  p.  99  (Santa  Ana). 

(•IS)  BUTBO  EBTTEBONOTUS  (Kl^). 

Haliaetus  erythronotus^  Kino,  Zool.  Joum.,  vol.  3,  1827,  p.  424  (Straits  Magellan). 
Buteo  eryihronotus  Sclater  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  155  (Tinta). 

We  did  not  secure  this  species  in  the  Urubamba  region  but  in 
identifying  the  specimens  of  BuUo  poeciiochroua  mentioned  later^ 
I  have  had  o<^casion  to  examine  our  remaining  specimens  ai  this 
group  from  Puno,  Lake  Titicaca  and  southward  to  the  Falkland 
Islands,  and  conclude  that  they  are  all  referable  to  Buteo  erythronotus. 
The  series  includes  adults,  or  nearly  adult  birds,  which  are  unmis- 
takably erythronotus,  from  Puno,  Lake  Titicaca,  Tofo,  60  miles  north 
of  Coquimbo,  Chile;  Tafi  del  Valle,  Province  Tueuman,  Argentina; 
Uspallata  Pass  above  Mendoza,  Argentina,  and  the  Falkland  Islands. 
The  remaining  specimens  present  much  variation  due  to  age  and 
dichromatism.  Generally  speaking,  immature  birds,  in  what  I  assume 
is  postjuvenal  plumage  (first year)  are  broadly  streaked  below  with  black, 
or  dark  brown,  the  upper  parts  are  fuscous  with  a  minimum  amount 
of  ochraceous,  the  tail  is  dark  gray  narrowly  and  evenly  barred  with 
black,  with  no  broader  subterminal  bar.  In  the  succeeding  plumage 
(second  year)  only  the  throat  and  breast  are  streaked,  the  abdominal 
region  being  thickly  covered  with  broad,  sometimes  confluent  ferru- 
ginous bars;  there  is  usually  more  ochraceous  or  ferruginous  in  the 
dorsal  surface,  and  at  least  a  t^ace  of  a  broad  subterminal  bar  in 
some  of  the  rectrices.  In  the  foDowing  plumage  (third  year)  the 
streaks  have  largely  or  wholly  disappeared  from  the  white  breast, 
leaving  the  abdomen  as  in  the  preceding  plumage;  the  ferruginous 
in  the  back  has  increased,  in  some  specimens  occupying  the  greater 
part  of  the  dorsal  surface  much  as  in  the  adult,  the  subterminal  tail 
bar  is  nearly  if  not  quite  as  broad  as  in  the  adult,  the  rectrices  are 
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white,  naxrowly  but  evenly  barred  with  bladdsh.  This  is  f oUowed  by 
the  fuUy  adult  plumage  with  white  underparts,  the  bars,  if  any, 
confined  to  the  sides  and  flanks,  the  tail  white  with  broken  bars  or 
none,  except  a  broad  subterminal  band,  the  back  practically  solid 
ferruginous.  All  but  the  tail-characters  may  be  obscured  by  partial 
or  complete  melanism  or  erythrism.  Thus  an  individual  whichhas  the 
tail  of  the  postjuvenal  plumage,  is  elsewhere  almost  wholly  black, 
while  two  nearly  adult  birds  from  Puno  and  one  from  Tafi  del  Valle 
have  the  throat,  breast  and  tibiae  dark  slate,  the  abdominal  r^on 
rich  chestnut  more  or  less  obscured  with  blackish  in  two  specimens, 
in  which  the  ferruginous  above  is  also  obscured  with  black.  These 
comments  are  based  on  a  series  of  24  females.  Apparently  similar 
changes  occur  in  the  male,  but  my  series  of  seven  specimens  of  which 
singularly  enough  four  are  adult  with  white  underparts  and  gray 
back,  is  too  small  to  warrant  a  definite  statement  in  this  respect. 

The  series  as  a  whole  indicates  that  erythrcynotus  is  never  wholly 
gray  below  and  if  this  be  true  it  seems  evident  that  the  relationships 
of  foliosomua  are  with  the  poecilochrauS'Tiypospodius  group  of  which 
it  may  be  the  southern  representative. 

Meaturements  of  BuUo  erythronohu. 


Pltce. 


SexandigB. 


Wing.     TaU. 


Puno.  Peru 

Tafi  del  YaUe,  Province  of  Tucuman,  Argen- 
tina. 

Do 

Do 

Mendoza.  Argentina 

Tofo,  Chile 

Falkland  Islands 

Puno,  Peru 

Do 

Do 

Do 

Tafi  del  Valle,  Province  of  Tucuman,  Argen- 
tina. 

Do 

Do 

Do 

Do 


Male  adult 

Male,  first  year. 


do 

Male,  third  year. 
Male,  adult...... 

.do. 

.do. 


Female,  first  vear 

Female,  third  year 

Female,  adult,    melan.. 

do 

Female,  first  year 


.do. 
.do. 
.do. 


Do 

Do 

Do 

Do 

Mendoza,  Argentina.. . 

Do 

Do 

Tofo,  CJhile 

vo 

Santa  Gnu,  Argentina.. 

Tierra  del  Fuego , 

EAlkland  Lrianda 


Female, 

Ian. 
Female, 
.do. 


first  year,  me- 
second  year.... 


Female, 
Female, 
Female, 
Female, 
.do. 


third  year.. 

adult 

first  year 

second  year. 


Female, 

do.. 

Female, 

Female, 

Female, 

melan. 


adult. 


second  year.. . . 

third  year 

second    year, 


365 
390 

862 
363 
365 
363 
363 
402 
418 
397 
404 


400 
402 
406 
410 

388 
399 
406 
417 
384 
383 
394 
392 
377 
393 
400 
404 


188 
228 

220 

207 
193 
192 
193 
234 
288 
215 
211 
235 

236 
242 
244 
238 

219 
224 
225 
228 
237 
219 
224 
200 
204 
230 
232 
220 
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(•18)  B17TBO  POBCILOCHROUS  GvriMj. 

BtUso  poeeUoehroui  6ubn8t»  Ibia,  1879,  p.  176  (YftDayacu,  Ecuador). 
BtUeo  nukmoBiemus  Bbrlbpsch  and  Stoleicann,  Omia,  toI.  13,  1906,  p.  104 
(Cuzco). 

No  two  of  four  hawks  from  La  Raya  are  quite  alike,  nevertheless 
it  is  evident  that  thev  represent  but  one  species.  They  agree  in  size 
with  the  measurements  given  for  poecUocJirous  and  an  adult  female 
agrees  minutely  with  Ourney's  description  of  that  bird.  A  second 
female  is  mixed  rufous  and  brown  above  with  the  abdominal  region 
nearly  uniform  dark  brown,  the  breast  more  ochraceous,  the  throat 
streaked  with  blackish,  the  tail  gray,  inner  vanes  of  outer  feathers 
and  both  vanes  of  central  feathers  whiter,  all  marked  with  wavy, 
darker  gray  bars  which  are  more  regular  on  the  lateral  feathers.  The 
third  female  is  apparently  more  adult,  being  intermediate  between 
the  one  just  described  and  the  bird  resembling  Gumey's  type.  The 
male  agrees  with  Gurney's  plate  of  Bvieo  hypospodiiLS  *  but  has  the 
lower  abdomen  and  tibiae  barred  with  gray  and  white,  the  throat 
white  narrowly  streaked  with  gray.  An  adult  male  from  Mount 
Chimborazo,  Ecuador,  agrees  dos^y  with  Gurney's  plate  in  color 
but  resembles  the  Iol  Raya  bird  in  size  (see  measurements  that  fol- 
low). If ,  as  I  assume,  it  represents  the  fully  adult  male  of  poeeUo^ 
ehrans  it  is  to  be  distinguished  from  the  adult  male  of  hypoapodius  only 
bv  its  larger  size. 

Mumarementi  o/BuUo  poeeUocknui. 


Ptaoe. 


Chimborazo,  Ecuador. 

La  Raya,  Peru 

"Chile" 

La  Raya,  Peru 

Do 

Do 


Sex  and  age. 


Male  adult. 
....do 


do. 

Female,  adult 

Female,  second  year.. 
Female,  third  year . . 


WlDi;.  TML 


420 
410 
419 
468 
447 
478 


217 
216 
224 
247 
247 
253 


(«2e)  BUPOKNI8  MAQNIBOfiTBIB  OCCIDUA  1 

Rupomii  magmmiris  ocddua  Bangs,  Proc.  Biol.  Soc.  Wash.,  voL  ^,  1911,  p. 

187  (Rio  Tambopata,  Peru). 
Ruponnii  naUereri  BxbiiKfsob  and  Stousxann,  Ondi,  1906,  p.  99  (Santa  Ana). 

These  birds  are  intermediate  between  magnirostris  and  naUereri. 
They  are  in  molt,  the  older  plumage  being  brownish  much  as  in 
naitereri,  while  the  ingrowing  plumage  is  grayer  and  more  like  that 
of  magnirostris.  The  female  is  as  gray  below  as  the  grayest  mag- 
nirosiris  while  the  male  has  as  much  cinnamon  on  the  chest  and  bars 
of  the  underparts  as  in  some  specimens  of  nattereri  from  Chapada, 
Matto  Grosso. 

Rio  Comberdato,  1  male,  1  female. 

■n)Il,1876,pLS.  ^ 


Digitized  by  VjOOQIC 


60  BULLETIN  117,  UNITED  STATES  NATIONAL  MUSEUM:. 

(•50)  SPIZUSTUR  MELANOLEUCUS  (Yidllot). 

SpizaSiui  mekmoleueiu  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  1816,  vol.  4,  p.  482 

(Guiana). 
GeranowUus  melanoleueus  Sclatbr  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  155 

(Tungasuca). 

(€68)  CHONDSOHIERAX  UNC3NATUS  (TeHunfawk). 

Falco  undnatui  Tbvminck,  PI.  Col.,  vol.  1,  1824,  pis.  109^105  (Rio  Janeiro). 
Leptodon  unematua  Bbrlbfsch  and  Stolzmann,  Onus,  1906,  p.  99  (Echarate). 

Tdma,  1  female. 

(669)  FALCO  FUSCO-CAERULBSCENS  Vicilloi. 

Falco  fusocxaendesceiu  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  vol.  11,  1817,  p.  90 

(Paraguay). 
EypolJwrehiBfemoraliB  Sclater  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  155  (Tinta). 

La  Raja,  female  adult. 

(677)  CBBCHNEIS  SPABVEBU  mImpccIm. 

Tirmunealus  aparverius  Sclater  and  Salvin,  Proc.  Zool.  Soc,  1869,  p.  155  (Tinta); 

1876,  p.  17  (Maranura;  Potrero). 
Tinnuncuhu  sparveriua  cinnanumwma  Berlbpsch  and  Stolexann,  Omis,  1906, 

p.  lOO(SanUAna). 

The  sparrow  hawk  ranges  from  the  Tropical  Zone  to  the  Puna  and 
is  everjrwhere  more  or  less  common.  Pending  a  revision  of  the 
forms  of  this  species,  for  which  we  have  been  some  time  securing 
specimens,  I  make  no  attempt  to  determine  subspecifically  the  foU 
lowing  examples. 

Santa  Ana,  1  female;  Torontoy,  1  female;  OUantaytambo,  3  males, 
3  females;  Chospiyoc,  1  female;  Ttica-Ttica,  1  male,  1  female;  Galea,. 
1  male;  Cuzco,  1  male,  2  females. 

Order  STRIGIFORMES. 

Family  BUBONIDAE. 

OWLS. 

(684)  BUBO  VIRGINIANUS  NACURUTU  (VleOloi). 

Strix  naeurulu  Vmnxor,  Nouv.  Diet.  d'Hist.  Nat.,  vol.  7, 1817,  p.  44  (Paraguay). 
Bubo  virginianus  Sclatbr  and  Salvin,  Proc.  Zool.  Soc,  1869,  p.  155  (Tinta). 

Two  specimens  appear  to  be  inseparable  from  a  male  from  Corumb6, 
Brazil,  and  a  female  from  Fort  Wheeler,  Paraguay,  both  of  which 
may  be  considered  as  topotypical  of  nacurutu.  These  four  birds  are 
quite  unlike  three  from  the  Straits  of  Magellan  region  (Tierra  del 
Fu^o,  London  Island,  Rio  Qallegos).  The  latter  have  the  black 
markings,  especially  of  the  upper  parts,  of  greater  extent  more  in- 
tense and  without  a  brownish  tinge,  the  ochraceous  markings  much 
paler  and  less  extensive  and  the  pattern  above  much  finer,  the 
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vermiculations  smaller.    This  material,  therefore,  evidently   repre- 
sents two  well-marked  races,  for  which  Vieillot's  name  is  applicable 
to  the  more  northern. 
Ttica-Ttica,  1;  OUantaytambo,  1. 

(691-692)  OTUS  CHOUBA  (TleUlot). 

Strix  choliba  Vibillot,  Nouv.  Diet.  d'Hiflt.  Nat.,  vol.  7,  1817,  p.  39  (Paraguay). 
Piaorkina  choliba  Bbrlefsch  and  Stolzmann,  Omis,  1906,  p.  99  (Santa  Ana). 

Found  only  in  the  Tropical  Zone. 

Rio  Comberciato,  1  female;  rufous  phase  (egg  in  duct,  Sept.  13) 
Santa  Ana,  1  male,  1  female;  reddish  brown  phase;  1  female  nestling 
(July  16). 

(708)  CICCABA  HITHULA  (Oaadin). 

Siric  huhula  Daudin,  Trait^  tUm.  et  Complet  d'Orn.,  vol.  2.  1800,  p.  190 

(Cayenne). 
Symium  huhuhiM  Bbrlepsoh  and  Stolzmank,  Ornis,  1906,  p.  99  (Santa  Ana). 

(716)  SPBOTYTO  CUNICULARIA  JUNINENSIS  Berlepsch  mud  Stohmann. 

Speotyto  cunicuktria  junineruis  Berlepsch  and  Stolzmann,  Proc.  Zod.  Soc., 

1902,  vol.  2,  p.  41  (Junin,  Peru). 
Pholeoptj/nx  cunicularia  Sclater  and  Salvin,  Proc.  Zool.  8oc.,     1869,     p.     155 

(Tinta). 

This  specimen  is  somewhat  paler  than  any  one  of  a  series  of  six 
from  Junin. 

Pampa  of  Anta,  near  Huaracondo,  11,000  feet,  1  male. 

(720)  GLAUCmniM  BRASILIANUM,  sobspedes. 

Striz  hrasiliana  Gmelw,  Syst.  Nat.,  vol.  1,  1788,  p.  289  (Brazil). 

An  adult,  in  the  gray  phase  of  plumage,  from  the  Temperate  Zone. 
OUantaytambo,  1  mab. 

(724)  TTTO  PERLATA,  sobspedes. 

Strix  perlata  Sclater  and  Salvin,  Proc.  Zool.  Soc,  1869,  p.  155  (Tinta). 

Striz  flammea  p^rloto  Berlepsch  and  Stolzmann,  OmiB,  1906,  p.  99  (Santa  Ana). 

Order  PSITTACIFORMES. 

Family  PSITTACIDAE. 

MACAWS,  PABBOTS»  PABBAKEBTS. 

(756)  ARATINCA  MFTRATA  MFTBATA  (Tschodl). 

Conurus  mitratus  TscnuDi,  Wiegm.  Arch,  flir  Naturg.,   1844,  p.   304  (Peru); 
Berlepbch  and  Stolzmann,  Omis,  1906,  p.  99  (Idma). 

All  our  specimens  were  taken  in  the  Subtropical  Zone  between 
April  28  and  July  20.  We  have  also  seven  specimens  taken  in  this 
zone  in  Bolivia  (Province  Cochabamba  and  Province  Santa  Cruz) 
between  September  24  and  November  6. 

This  species  has  been  said  to  visit  the  Temperate  Zone  at  certain 
seasons,  attracted  by  crops  of  grain,  but  our  specimens  from  Cuzco 
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in  the  Temperate  Zone,  are  clearly  separable  as  a  distinct  though 
obviously  representative  form,  the  characters  of  which  are  discussed 
in  connection  with  its  description. 

San  Miguel  Bridge  (6,000  feet),  4  (June  2»-July  20);  Torontoy 
(8,000  feet),  6  (Apr.  28-July  20). 

ABATINGA  MTTBATA  ALTICOLA,  MW  ■■biftdM. 

Sttbspecijlc  characters. — Similar  to  AraHnga  mitraia  mitraia  (Tschu- 
di),  but  general  color  darker,  less  yellow,  the  under  parts  somewhat 
glaucous,  the  frontal  band  narrower,  the  cheeks  with  but  few  red 
feathers,  the  tibiae  with  no  red. 

Type.— No.  129,136,  Amer.  Mus.  Nat.  Hist.,  male  adult,  Cuzco, 
11,000  feet,  November  16,  1914;  H.  and  C.  Watkins. 

Specimens  examined. — AraHnga  mitrata  aJUcola.  Pebu:  Type- 
locality,  1  male,  2  females.  Aratinga  miirata  mitrata.  Peru:  San 
Miguel  Bridge,  Urubamba  Canyon,  6,000  feet,  1  male,  3  females; 
Torontoy,  7,800  feet,  4  males,  1  female.  Bolivia:  Tujima,  8,200 
feet.  Province  of  Cochabamba,  1  male,  1  female;  Mizque,  7,500  feet, 
Province  of  Cochabamba,  1  male,  3  females;  Rio  Grande,  3,600  feeti 
Province  of  Santa  Cruz,  1  (?). 

Remarks. — ^The  bird  here  described  is  evidently  a  zonal  represen- 
tative of  AraHnga  mitrata  mitrata  of  which  our  16  specimens  are  all 
from  the  Subtropical  Zone,  while  aUicda  is  a  form  of  the  Temperate 
Zone.  Bolivian  specimens  of  mitrata  from  the  Subtropical  Zone, 
when  due  allowance  is  made  for  seasonal  variation,  apparently  agree 
with  oxu*  Peruvian  examples  of  this  race  from  the  same  zone,  showing 
that,  in  its  zone,  the  species  presents  no  racial  variation  in  an  area 
over  500  miles  in  length.  When,  however,  in  traveling  but  a  few 
miles  one  passes  from  the  Subtropical  to  the  Temperate  Zone,  one  goes 
also  from  the  range  of  miirata  into  that  of  oMcola.  AlUiough  so 
closely  related  to  mitrata  that  its  derivation  from  that  form  seems 
imquestionable,  and  although  the  ranges  of  the  two  forms  merge  into 
each  other,  our  series  of  19  specimens  contains  no  examples  whidi  can 
not  at  once  be  referred  to  one  form  or  the  other.  AU  the  16  specimens 
of  mitrata  have  red  on  the  tibiae,  a  variable  number  of  red  feathers 
scattered  through  the  plumage,  and  only  one  is  without  red  on  the 
eye  region.  On  the  other  hand,  three  specimens  of  dlticola  have  no 
red  on  the  tibiae,  while  the  red  in  the  body  plumage  is  restricted  to  a 
narrow  frontal  band,  the  lores  and  a  few  feathers  on  the  sides  of  the 
head.  The  differences  in  the  tone  of  green  mentioned  in  the  diagnosis 
hold  good  throughout  the  series. 

Lacking  specimens  of  A.frontatus,  I  can  make  no  comparison  with 
that  species  in  which  the  bend  of  the  wing,  tibiae,  and  crown,  as  well 
as  forehead,  are  described  as  ''scarlet." 
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(7«0)  ARATINGA  LKUCOPHTHALMA  (BfWIcr). 

PnUacus  kucophthahnus,  P.  L.  S.  MthxBB,  Syst.  Nat.  Suppl.,  1776,  p.  75  (Guiana). 

A  male  has  more  or  less  red  on  the  cheeks  and  bend  of  the  wmg,  and 
measures  wing,  180,  tail,  150.5,  culmen  31  mm.  We  have  no  topo- 
typical  specimens.  (On  the  variations  of  this  species  see  Hellmayr, 
Nov.  Zool.,  vol.  14,  1907,  p.  85.) 

Rio  Cosireni,  1  male. 

(80S)  AMOBOPSTTTACA  ANDICOLA  (IIiimIi). 

Psittacula  andicola  Finsoh,  Proc.  Zool.  Soc.,  1874,  p.  90  (Paucartambo,  Peru) 
Bolbwhynchtu  orbxgnemu  Sclatbb  and  Salyin,  Proc.  Zool.  Soc.,  1869,  p.  164 

(Tinta). 
BMwhynckui  andicola  Bxblbpsoh  and  Stoubmann,  Oniia,  1906,  p.  104  (Vilca- 

bamba). 

Ranges  from  the  Subtropical  to  the  Temperate  Zone. 
San  Miguel  Bridge,   2;  Huaracondo  Canyon,   2;  Chospiyoc,   3; 
Calca,  1;  Pisac,  1. 

(aS4)  AMAZONA  FARINOBA  DKNBNATA  (SahmdMO. 

Chnf90tU  inamata  Salyadobi,  Cat  Birds  Brit  Hub.,  vol.  20,  1891,  p.  281 
(Veragua). 

Agrees  with  a  specimen  from  Gatun,  Canal  Zone.  Ridgway  (Bull* 
U.  S.  Nat.  Mus.  No.  50,  pt.  7)  states  that  this  form  intergrades  with 
true  farinaaa. 

Rio  Comberciata,  1  female  (Sept.  25,  breeding). 

(8S5)  AMAZCmA  MBBCENABU  (TMlnuB). 

PiiUaeus  mereenaria  Tbchxtdi,  Faun.  Per.,  1846,  p.  270,  pi.  27  (Peru). 
Amaxona  mereenaria  Bbblbpscb  and  Stoi^hann,  Omia,  1906,  p.  99  (Idma). 

Order  CORACIIFORMES. 

Family  ALCEDINIDAE. 

KINGHSHEBS. 

(899)  CmX>BOCEBYLE  AMEBICAMA  AMEBICAMA  (Gm«Un). 

Alcedo  amerieana  GnuN,  Syst.  Nat.,  vol.  1, 1788,  p.  451  (Cayenne). 

Ceryle  amefieana  BsBLBFaoH  and  Stolzmann,  Omis,  1906,  p.  96  (Santa  Ana). 

Family  MOMOTIDAE. 

MOTMOTS. 

(917)  MOMOTUS  AEQUATOBIALIS  CmX>BOLAEMUS  Berlepsck  and  Stofanmum. 

MomiotuM  aequatorialii  Morolaemtu  Bbblbpsch  and  Stolzbiann,  Proc.  Zool.  Soc., 
1902,  vol.  2,  p.  35  (Occobamba,  Peru);  Omis,  1906,  p.  96  (Idma). 

Colombian  8pe(umens  average  browner  both  above  and  below,  but 
several  8pe(umens  in  a  series  of  15  very  nearly  match  the  bird  listed 
below. 

Rio  San  Miguel,  4,500  feet,  1  female. 
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P^mily  CAPRIMULGIDAE. 

NIGHTJARS. 

(9S8)  UUOPSALIS  LYRA  (Boimparte). 

HydropsalxB  lyra  Bonapabte,  Consp.  Av.,  vol.  1,  1850,  p.  50  (Ckdombia). 
IMacropsalU  lyra  penuma  Berlepsch  and  SfOLzafANN,  Ornis,  1906,  p.  121  (Marcft- 
pata,  Peru). 

Our  single  specimen  agrees  in  size  and  essentially  in  color,  with  a 
female  from  near  Honda,  Colombia.  Berlepsch  and  Stolzmann  ap- 
pear to  have  based  their  proposed  Peruvian  race  on  comparison  of 
but  one  specimen  from  Peru,  with  a  male  from  M6rida,  Venezuela. 
In  view  of  this  circumstance,  it  does  not  seem  to  be  desirable  to 
recognize  at  present  a  Peruvian  form. 

Torontoy,  1  female  adult. 

(MS)  HTDBOPSALIS  TOBQUATA  (GmeUn). 

Caprimulgti8  torquatus  Gmbun,  Syst.  Nat.,  vol.  1,  1789,  p.  1032  (Brazil). 
Hydroptalis  torqutUa  Beblbpsch  and  Stolzmahn,  Ornis,  1906,  p.  96  (Idma). 

Two  specimens  are  somewhat  darker  than  specimens  from  Matto 
Orosso,  Santarem,  and  Bahia. 

Rio  Cosireni,  2  females  (Aug.  27,  eggs  in  ducts). 

(948)  NTCTIDROMUS  ALBICOLLIS,  sobspedes. 

Caprimulgus  allncolUa  Omblin,  Syst.  Nat.,  vol.  1,  1789,  p.  1030  (Cayenne). 

An  adult  male  from  the  Tropical  Zone  agrees  in  general  tone  of 
color  with  a  male  from  the  Essequibo  River  (wing,  146 ;  tail,  146  mm.), 
and  is  intermediate  in  size  between  that  form  and  derbyanus.  Addi- 
tional material  is  required  to  determine  the  status  of  the  south  Pe- 
ruvian bird. 

Rio  Cosireni,  1  male. 

(955)  THERMOCHALCIS  RUnC^EBVIX  (SeUter). 

Stenopns  ruficervix  Sclatbr,  Proc.  Zool.  Soc.,  1866,  p.  140,  pi.  14  (Colombia). 

A  single  immature  specimen  furnishes  no  basis  for  comparison  of 
Peruvian  with  Colombian  material. 
Chospiyoc,  1  inmiature. 

(964)  ANTBOSTOMUS  NIGBESCENS  Obanls. 

AntrotUmuB  nigrescena  Cabanis,  Schomb.  Reb.  Quian.,  vol.  3,  1848,  p.  710, 
(British  Quiana). 

This  specimen  is  slightly  larger  than  British  Guiana  birds  and  has 
the  wings  more  spotted,  characters  of  subspecific  value  if  they  are 
constant. 

Rio  Cosireni,  1  female. 
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Fanrily  MICROPODIDAE. 

SWIFTS. 

(MS)  8TBKPTOnK>CNB  ZONABB  ZONABB  (8h«w). 

Btmndo  wanafii  Shaw,  in  1011.  dm.  Fhys.,  1796,  p.  100,  pi.  55  (no  type  locality, 
Ghi^Mda,  Matto  Groaso,  Brazil,  pnq^KMed  as  type  locality;  see  CSiapman,  Bull. 
Amer.  Mas.  Nat.  Hist,  vol.  38,  1914,  p.  004). 

Chaetura  xonari$  Bsrlbpsch  and  Stolzkann,  Ornis,  1906,  p.  96  (Santa  Ana). 

Two  specimens  from  the  Tropical  Zone  agree  in  size  with  Matto 
Grosso  specimens  and  in  color  and  size  with  a  specimen  from  near 
Rio.  The  latter  was  collected  in  1916,  while  the  Chapada  birds, 
collected  in  1883-1885|  have  evidently  faded  materially  and  are 
therefore  browner  in  tone  than  freshly  collected  specimens. 

CJompared  with  the  type  of  (lUiasima,  the  two  Peruvian  birds  have 
a  narrower  breast-band,  less  evident  whitish  margins  on  the  bend  of 
the  wing,  a  darker  forehead,  and  a  bluer  tone  of  color  and  are  slightly 
smaller  in  size. 

Lower  Urubamba  Canyon,  altitude,  4,000  feet,  1  male,  1  female. 

(MS)  CTPaOKLCHraB  BBVHHmOUQlUm  BBVNNBTOBQVBS  qiftM— y). 

Ckatiura  bmnmUorqtm  LAnussNATB,  Rev.  Zool.,  1844,  p.  81  (Colombia). 
Cypulaidei  bruntisitorfUia  Bsblbpsch  and  Stolsicanh,  Ornis,  1906,  p.  96  (Idma). 

Our  two  specimens  are  from  the  Subtropical  Zone.  They  agree 
with  Colombian  birds.  The  female  has  a  broad  rufous  collar  not  so 
clear  in  color  as  in  a  Colombian  male. 

Torontoy,  1  male,  1  female. 

(989a)  MICROFUS  PARVULUS  Berif  eh  and  StofaMan. 

M.  andeeolui  parvtUui  Bsrlbpsch  and  Stolzmann,  Proc.  Zool.  Soc.,  1892,  p.  384, 

prov.  descr.  footnote  (lea,  Peru). 
Mieropus  peruvianui  Chapican,  Proc.  Biol.  Soc.  Wash.,  vol.  32,  1919,  p.  253, 

fig.  2.    (Ollantaytambo,  Peru.) 

Specific  characters. — ^Resembling  Mieropus  andecolus  (Lafresnaye 
and  d'Qrbigny),  but  tail  shorter,  less  deeply  forked,  white  areas  of 
the  plumage  without  buffy  tints,  forehead  darkcTi  basal  under  tail 
coverts  with  m^ch  less  white.    Tailed  forked  for  13.5  mm. 

Common  in  the  Temperate  Zone  and  ranging  downward  to  the 
upper  limits  of  the  Subtropical  Zone.  Doctor  HeUnuiyr  calls  my 
attention  to  a  provisional  description  of  this  form,  as  quoted  above. 

OUantaytambo,  2;  Huaracon(k>  Canyon,  2;  Torontoy,  2. 

(991)  SaCBOPUS  MONnVAGUS  (rOrUgiqr). 

Cyp$ehu  monHvagiu  d'OBBioNT,  Voy.  Amer.  Mer.,  1835-1844,  p.  357,  pi.  42,  fig. 
1  (Samaypata,  Bolivia). 

Compared  with  a  female  from  the  Province  of  Santa  Cruz,  Bolivia, 
this  Peruvian  bird  is  blacker  and  has  no  white  in  the  tail. 
Torontoy,  1  female. 

2787—21 5 
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Fimfly  TROCHIUDAE. 

HUMMINGBIRDS. 
(10«S)  MOmBOVKtB  GUT  IMlLIAa  BmtcIv  tmd  Uaamai. 

PhoetMomii  emiliae  Bourcixr  aad  Mulaant,  Ann.  Sd.  Phya.  et  Nat.  Lyon, 

vol.  9, 1846,  p.  317  (BogotA). 
Phaethomii  guyi  Sclatbr  and  Salvik,  Proc.  Zool.  Soc.,  1876,  p.  16  (Hiiiro). 

Agrees  with  Colombian  specimens  but  has  the  white  terminal  part 
of  the  central  rectrices  narrower. 
Rio  San  Miguel,  4,500  feet,  1  male. 

awry  BUPEVOMBNA  macboura  hibundo  G«bM. 

^^€(011149111  Mtwido  Gould,  Ann.  Mag.  Nat.  Hist,  vol.  16, 1875,  p.  370  (Hniro, 
Santa  Ana  Valley,  Pern),  ScaATiR  and  Saltov,  Pkoe.  2ool.  See.,  1876,  p.  18 
(Huiro). 

Eupetamena  maeroura  hirundo  Bxrlxpsch  and  Stolsmann,  Ornis,  1906,  p.  94 
(Santa  Ana). 

Common  at  Santa  Ana. 

Santa  Ana,  3  males,  1  female  (July  10-16). 

(10«S)  PATAGONA  GIQAS  (TfaaM). 

TrodHbu  gigoi  Vnmxor,  Gal.  Oia.,  vol.  1, 1826,  p.  296,  pi.  180  ("Bradl'*)- 
Paiagona  gigoB  Sclatbr  and  Salvin,  Pkoc.  Zo^L  Sqc.»  1869,  p.  164  (Tinta). 

A  coznmon  species  in  the  arid  Temperate  and  Puna  Zones.  Our 
specimens  were  taken  in  the  months  of  April,  July,  and  November. 
A  male  collected  in  the  last-naiaed  month  is  marked  by  Heller  as 
"breeding." 

La  Raya,  1  male,  1  female;  Pisac,  2  males,  4  females;  Cuzco, 
4  males,  2  females;  Ttica-Ttica,  1  male,  1  female;  Huaracondo 
Canyon,  1  male,  1  female;  Chospiyoc,  3  males;  OUantaytambo,  3 
males,  3  females. 

(lOCt)  LSUqiPPUS  UUOOGASTBB  (Tflctadl). 

Trodnlus  kueoffotter  Tschitdi,  Arch.  fOr  Natoig.,  1844,  vol.  1,  p.  297  (Pera). 
Leudppus    MonogoMUr    ScLAna    and    Salvin,    F^oc.    2Soo1.    Soc.,    1876, 
p.  17  (Hmro). 

Santa  Ana,  1  female  (July  15). 

(loM)  LBcoppini  vmmiCAtJDA  a«i<pgdi. 

Leudppui  iMdieauda  BaBLBPBGR,  Ibia,  1888,  p.  493  (Huiro,  Peru);  Omis,  1906, 
p.  96  (Idma). 

Ranges  from  the  Subtropical  to  th^  Temperate  Zone. 

Idma,  1  female,  1  t  (Jidy  14);  San  Miguel  Bridge,  8  males,  1  fe* 
male  (June  18-July  18);  OUantaytambo,  1  male,  1  f^emale  (Nov.  12; 
breeding). 

(1180)  CHLOSOSHLBON  PSASINUS  daphne  GmM. 

ChloroiCilbon  daphne  Gould,  Introd.  Troch.,  1861,  p.  177  (Pampas  del  Sacramento, 

Poro). 
ChhrostUbon  proiima  Sclatbr  and  Salvin,  Plroc*  Zool.  Soc.,  1876,  p.  17  (Hidio). 
CUoroBiiUbcn  prawauB  daphne  Bbblbp0CH  and  Stolbmann,  Omis,  1906|  p.  flia 

(Santa  Ana). 

Santa  Ana,  4  males,  (July  15);  San  Miguel  Bridge,  4  males  (June 
29-July9). 
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(liae)  GOUna  <SAN0TU8  <B#itrd«r  and  MvlMBt). 

TrochUu$  eifonotM  Boubobb  and  MtXLSANT,  Ann.  Soc.  Agric.  Lyon,  vol.  6, 1844, 
p.  41  (Caracaa).— ^Bbblbpsch  and  Stolzicann,  Omifl,  1906,  p.  95  (Idma). 

(1190)  COLIBRI  lOLATA  (Gould). 

PttMophora  iolata  Gould,  Ptoc.  ZooL  Soc.,  1847,  p.  9  (Bolivia). 
Colibri  iolatui  Bbblbfsch  and  Stolshann,  OmiB,  1906,  p.  95  (Idma). 

This  wide-ranging  species  is  common  in  the  Temperate  Zone  and 
two  specimens  were  taken  in  the  Subtropical  Zone. 

Idma;  1  male  (Oct.  13) ;  Totontoy,  1  male  (Apr.  26) ;  OUantay- 
tambo,  1  male,  2  females  (JxQy  5);  Ghospiyoc,  2  males  (Apr.  21); 
Pisac,  5  males,  1  ?  (Apr.  17-18);  Ttica-Ttica,  3  males,  3  females 
(July  2-3). 

(1212)  OREOTBQqBOLUS  E9TBLLA  (rOrbfg^y  aad  lafl  !■■■#•). 

Trockilus  e$i$Ua  d'OBBioirr  and  La9bb8natb,  Mag.  de  Zool.,  18S8,  p.  82  (Mojoa,, 
BoUvia). 

Common  in  the  Puna  Zone. 

Above  Macihu  Picciiu,  13,000  feet,  1  male  (Jime  11);  Ttica-Ttica,- 
5  males,  1  female  (July  2). 

(1228-12M)  HEUODOXA  LBADBEATBBI  BmttUt  Mid  MMlonU. 

Hdiodoxa  kadbeateri  Boubcdsb  and  Mulsant,  Ann.  Soc.  Agdc.  Lyon,  vol.  6r 

1843,  p.  43  (Caracas). 

• 

The  females  listed  below  and  one  from  Liocotal,  Bolivia,  are  lesa 
solidly  green  below  than  some  Colombian  specimens  and  lack  the 
bronze  tint  of  others,  but  there  is  so  much  variation  shown  by  Colom-^ 
bian  specimens  in  this  respecti  that  the  differ^[iceB  mentioned  can- 
not certainly  be  considered  as  raciaL  I  am  unable  to  separate  malea 
from  Bolivia,  Peru,  Colombia  and  Merida,  Venea^uela. 

Idma,  1  male,  2  females  (July  14). 

(1244)  HBUAMTHEA  OSOULANB  GmUd. 

Helianthea  oseuUmB  Gould,  Ftoc.  Zool.  Soc.,  1871,  p.  503  (Eaachupata,  P^ra). 
Torontoy,  2  males  (May  6,  July  21). 

(1258)  HEUANTHBA  INCA  (Q«dd). 

Bourderia  inea  (jould,  Ck>ntr.  Om.,  1852,  p.  136  ((}oioico,  Bolivia). 

We  have  no  Bolivian  specimens. 

San  Miguel  Bridge,  1  ?  (July  19);  Torontoy,  3  males  (July  20-^1),. 
1  male  (Nov.  2). 

(12M)  HBUAMTHEA  OOKUeBNA  OfiSOUftA  (B«topKli  sod  PUli— ». 

Lanqirapifgia  cohmbiaaa  otecura  BBRLuraoB  and  StoiimANN,  Fkoc*  Zool.  Soc.r 
1902,  vol.  2,  p.  23  (Yitoe,  Peru);  Orpis^  1906,  p.  05  (Idma). 

Differs  from  an   excellent  topotypical  series  of  oolumbi<ma  as 
described  by  Berlepsch  and  Sfblzmann. 
Idma,  1  male,  1  female  (July  14). 
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(UTS)  PTBBOPHANB8  CYANOPTBtlJS  (P^Mtr). 

TroiMui  eyanopUnu  Frasbb,  Fkoc.  Zool.  8oc,  1840,  p.  17  ("8to.  F^  de  Bo- 
gota"). 

P.  temmincki  Boissonneau,  ef.  Bangs  and  Pbnard,  Bull.  Mus.  Ck>mp.  ZooL, 
vol.  63, 1919,  p.  24. 

Apparently  iuseparable  from  Bogota  specimens. 
Cedrobamba,  14,000  feet,  2  females  (June  8). 

(1277)  AGLABACnS  CASTELNAUDI  (BoorcUr  aad  MmImiiI). 

TrockUus  coitdnaudi  BouBonBR  and  Muusant,  Rev.  Zool.,  1848,  p.  270  (Cuaco). 
Above  Ollantaytambo,  1  male  (Nov.  7,  breeding). 

(1281)  BOISSONNKAUA  MATTHBWSI  (Bowdw). 

TrochUus  maUhetoH  BouBcnBR,  Proc.  Zool.  Soc.,  1847,  p.  43  (Peru). 

PanopliUt  matthewai  Sclatsr  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Huiio). 

Boisionnemta  maUhewii  Bsblbpsch  and  BrouncANif ,  Omb,  1906,  p.  96  (Idma). 

Idma,  1  male,  1  female  (July  12,  13);  San  Miguel  Bridge,  3  males 
(June  18,  19);  1  female  (July  8). 

(12M)  VBSTIPEDE8  SAPPHIROPYGIA  (TacsanowsU). 

BHocnemU  $apphiropygia  Taozanowski,  Proc.  Zool.  Soc.,  1874,  p.  139  (Ma- 
raynioc,  Pom). 

I  have  seen  no  other  specimens. 

Above  Machu  Picchu,  13,000  feet,  1  male  (May  21).  • 

(ISlS)  OCREATUS  ANNAE  (Beriepodi  and  Stotsnwiui). 

Spathura  annae  Bbrlbpscb  and  Stolzmann,  Ibia,  1894,  p.  398  (Ghanchamayo, 

Peru);  Omia,  1906,  p.  95  (Idma). 
7  Steganura  addae  Solatbb  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Huiro). — 

BxBLBPSCH  and  Stoi.zicann,  Omis,  1906,  p.  95. 

Idma,  2  males,  3  females  (July  12-14) ;  San  Miguel  Bridge,  1  female 
(July  20);  Rio  San  Miguel,  1  female  (Oct.  4). 

(1821)  ADELOMTIA  MELANOGENYS  Cmx>BOSPILA  GoaM. 

Adelomyia  ckhroipUa  Gould,  Ann.  Mag.  Nat.  Hist.,  1872,  p.  452  (San  Antonio, 

''Peruvian  Andes")- 
AdeUmijfia  fnekmogeny$  Bbblbp8<;h  and  Stolzmann,  Omia,  1906,  p.  96  (Idma). 

Compared  with  a  series  of  A.  melanogenys  macidata  from  Ecuador, 
these  birds  have  the  tail  tips  equally  broad,  somewhat  deeper  in 
color  and  more  rounded  terminally,  the  bases  of  the  rectrices  with 
less  or  with  no  pale  brownish. 

Idma,  1  male  (July  14) ;  San  Miguel  Bridge,  1  female,  1  ?  (July  19). 

(1889)  HEUANGUUS  ABfElHTSnOOLLIB  (d'OrUgny  ttid  Laframaye). 

OrihorkifnthuM  cmuthytHeoUU  d'ORBiONY  and  LAnEBSNATB,  Mag.  de  Zool.,  vol.  8, 
1838,  p.  81  (Yuiacarea,  BoUvia). 

We  have  no  Bolivian  specimens. 

Torontoy,  8,000  feet,  1  male  (Nov.  2);  Cedrobamba,  12,000  feet 
1  male  (June  6). 
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(UM)  ICBTALLUBA  AKNEOCAUDA  (G«Ud). 

TroMui  aeneocauda  €k>xrLD,  Fh>c.  Zool.  Soc.,  1846,  p.  87  (Bolivia). 

Compared  with  Bolivian  specimens,  those  from  Peru  have  the 
throat  yellower  green,  and  the  tail,  seen  from  below,  more  coppery. 
Cedrobamba,  2  males,  2  females  (May  23-June  16). 

(1S50)  METALLUSA  SMARAGDINKX>LL1B  SMABAGmNIOOLUS  (d'Orbigiiy  aiid  Lafrenuiye). 

(hthorh^ndnu  tmaragdmieoUiB  d-ORBiONT  and  LAmssNATB,  Mag.  de  Zool.,  vol.  8, 
1838,  p.  31  (Yimgas,  Bolivia). 

Hartert  '•  refers  south  Peruvian  specimens  to  this  form.  I  have 
no  material  for  comparison. 

Torontoy,  10,700  feet,  1  (May  10). 

(IMS)  OSBONYMPHA  NOBILIS  OmM. 

Oreonympha  nohUis  Gould,  Proc.  Zool.  Soc.,  1869,  p.  296  (TinU,  Peru). 

Common  in  the  arid  Temperate  and  Puna  Zones. 

Ollantaytambo,  2  femdes  (July  5,  12);  Huaracondo  Canyon, 
2  males,  3  females  (July  23);  Choepiyoc,  1  male,  1  female  (Apr.  18 
and  20);  Pisac,  4  females  (Apr.  17-19);  Cuzco,  1  male. 

(1362)  CHALCOSnCMA  STANLEYI  VULCANI  (Gould). 

Ramphomicron  vtUcani  Gould,  Contrib.  Dm.,  1852,  p.  135  (Bolivia). 

An  adult  male  differs  from  an  Ecuadorian  series  of  stardeyi  in 
having  the  purple  of  the  back  reach  to  the  forehead,  the  underparts 
sooty  with  purplish  reflections,  the  throat-pendant  glittering  plumb- 
eous rather  than  amethyst.  It  should  apparently  be  referred  to 
the  Bolivian  form  of  which,  however,  I  have  seen  only  an  immature 
specimen. 

Idma  Road,  11,200  feet,  1  male  (Oct.  9);  Occobamba  Valley, 
9,100  feet,  1  female  (Aug.  2). 

(ISCS)  CHALCOSnOMA  OUVACEUM  (LawrMce). 

Ramphomiaron  olmiceus  Lawrbncr,  Aim.  Lye.  New  York,  1864,  vol.  8,  p.  44  (La 
Pa»). 

Agrees  with  a  specimen  from  Maraynioc,  but  is  considerably  paler 
than  an  immature,  poorly  prepared  specimen  from  La  Paz,  Bolivia. 
Lucma-^^ireni  Pass,  11,400  feet,  1  male  (Oct.  7). 

(1S75)  CYANOmSBIA  MOCOA  SMABAGDINA  (Gould). 

TrockUus  smaragdinua  Gould,  Proc.  Zool.  Soc.,  1846,  p.  85  (Bolivia). 

Our  specimens  agree  with  others  from  Bolivia. 
Idma,  2  males  (July  14). 

•  Kov.Zool.,  18W,p.73. 
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(1S91)  PSAUDOFBTMNA  NUNA  (L«0MB). 

Omismya  nuna  Lbbbon,  Suppl.  Oi&  Moudiea,  1831,  p.  169,  p.  S5  (Peru). 

Ollantaytambo,  3  nudes  (Nov.  10-12,  breeding),  1  t  (July  5); 
Ohospiyoc,  2  males  (Apr.  20);  Calca,  3  females  (Apr.  17-25);  Pisac, 
1  female  (Apr.  20),  Cuzco,  1  male. 


(1418)  CAJumaox  AMmnasfosA  cgmsHb). 

TrockUu$  amethjfMtina  Gmblin,  Syst.  Nat,  1788,  vol.  1,  p.  496  (Oayenne). 
Calliphlac  ometittf$Hna  Bbrlbpsch  and  Stolzmank,  OmiB,  1906,  p.  96  (Idma). 

Agrees  with  a  male  from  Merida,  Venezuela.  We  have  no  Guiana 
specimens. 

Rio  Cosireni,  1  male. 

(1420)  GHASTOCBBCU8  BfULSANTI  (BMrdcr). 

Omwnya  miuhanH  BonaoxBR,  Ann.  Sc  Phys.  et  Nat,  Lyon,  1842,  vol.  5,  p.  344, 

pi.  20  (0>l<»nbia). 
AeeUrura  muUanH  Solatbr  and  Salvin,  Proc  Zool.  Soc.,  1876,  p.  16  (Huiro). 

Order  TROGONES. 

Family  TROGONIDAE, 

TBOGONS. 

(14S1)  PHABOMACHRUB  ANTISIBNSIS  (^rOrbiciqr). 

Troffon  antigienm  d'OBBioirr,  Mag.  Zod.,  1887,  dam  II,  pi.  85  (Tnngaa,  Bolivia). 
PharoTnacruB  antuianut  Bbblbpsoh  amd  Stolbmann,  Onus,  1906»  p.  97  (Idma). 

(1462)  PHABOMACHRU8  AUBICKPS  (Gmild). 

Trogon  aurieep$  Gould,  Ann.  Mag.  Nat.  Hist,  1842,  vol.  9,  p.  238  (''Quito"). 
PharoTnacruB  aiwrieep$  Bbblbpsch  and  Stolzmann,  Onus,  1906,  p.  97  (Idma). 

An  adult  male  with  enlarged  testes,  taken  July  19,  agrees  in  size  with 
specimens  from  western  Ecuador.  Comparison  of  adequate  series 
from  eastern  and  western  Ecuador  shows  that  the  former  average 
larger  and  slightly  greener.  The  differences,  however,  do  not  appear 
to  be  constant  enough  to  warrant  the  recognition  of  two  races.  Nor 
in  any  event  could  this  be  done  satisfactorily  without  an  examination 
of  Gould's  type,  which,  said  to  have  come  from  ''Quito,"  may  have 
been  collected  on  mther  the  Amazonian  or  Pacific  slope  of  the  Andes. 
A  male  from  Incachaca,  Province  of  Cochabamba,  shows  that  this 
Trogon  ranges  throughout  the  Subtropical  Zone  from  Venezuela  to 
Bolivia. 

San  Miguel  Bridge,  1  male. 

(14S7)  TBOOONITBUS  PBBSONATUS  (GSmM). 

Trogon  per$onatui  Gould,  Ann.  Mag.  Nat  Hiat.,  vol.  9, 1842,  p.  237  (Andea  of 
Peru).— Bbrlbpsch  and  Stolsm ank,  Gmia,  1906,  p.  97  (Idma). 
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(108)  TROGOIOJRVS  COLIiABI9>^0OLLABIS  (YMUoi). 

Trogon  eoUarii  Vieillot,  Nouv.  Diet.  d'Hist.  Nat,  vol.  8, 1817,  p.  330  (Cayenne). 

Apparently  to  be  referred  to  this  form  rather  than  to  virgivalis  of 
western  Ecuador.  The  male  has  the  white  tail-bands  even  broader 
than  in  one  from  eastern  Ecuador,  which  in  default  of  Cayenne 
specimen  I  accept  as  representing  coUaria,  but  the  female  is  more  dusky 
on  the  lores  and  auriculars  than  an  east  Ecuador  bird,  <^ugh  not  so 
much  so  as  in  the  west  Ecuador  bird. 

Rio  Cosireni,  1  male,  1  female. 

(14«7)  TSOQCNUBW  BOUTIANUB  (Oraat). 

Trog<m  boUvianus  Grant,  Oat  Birds  Brit  Mus.,  1890,  vol.  17,  p.  470,  pL  15 
(CondpaU,  Pera). 

Our  specimens  confirm  the  validity  of  this  species,  and  show  that 
it  ranges  at  least  from  the  Beni  River  in  Bolivia  to  the  base  of  the 
eastern  Andes  in  Colombia.  Specimens  from  the  Provinces  of  Co- 
chabamba  and  Santa  Cruz  agree  with  a  series  from  Chapada,  Matto 
Grosso,  and  evidently  represent  Trogonurus  variegatus.  Hellmayr  *• 
recognizes  the  Bolivian  form  under  the  name  Trogon  variegatus  hehni, 
on  the  basis  of  larger  siae  and  shorter  white  tips  to  the  outer  rectrices, 
but  in  the  absenoe  of  topotypical  specimwis  of  variegaku  I  am  unable 
to  say  whether  our  Bolivian  birds  are  separable.  There  can,  how- 
ever, be  no  doubt  of  their  distinctness  from  lolivianuSf  which  has 
broader  black  and  narrower  white  bands  cm  the  tail;  the  throat,  and 
breast  largely  or  wholly  purple,  and  with  a  narrower  white  band  or 
none  at  all;  and,  as  a  rule,  greener,  less  brassy  back  and  bluer  rectrices. 
These  characters  are  most  highly  developed  in  our  Colombian  birds, 
but  the  Beni  River  specimen  has  less  white  in  the  tail  than  any  other 
in  the  series. 

Specimens  examined. — Trogonurus  holivianus.  Bolivia:  Beni 
River,  1  male,  1  female.  Peru:  Rio  Tavara  Oong.  70®  20';  lat. 
13®  250 >  1  made;  Rio  Cosireni,  2  males  (the  type  locality  is  about 
halfway  between  these  two  places).  Eouadoe:  1.  Colombia:  La 
Morelia,  1  male,  1  female,  tail  imperfect;  Andes  above  Ia  Morelia 
(2,500  feet),  1  male.  Trogonurus  variegaius  *'behni"  Bolivia: 
Roquefalda,  Province  Ooohabamba,  1  male;  RioChimori6,  Province 
of  Cochabamba,  1  male;  Todos  Santos,  Province  of  Cochabamba, 
5  finales;  Yermejo,  Province  of  Santa  Cruz,  2  males.  Brazil: 
Chapada,  Matto  Grosso,  8  males,  2  females. 

M  Not.  Zo6L,  1906,  vol.  15,  p.  88. 


Digitized  by  VjOOQIC 


72  BULLETIN  117,  UNITED  STATES  NATIONAL  MUSEUM. 

Order  COCCYGES. 

Famtty  CUCUUDAE. 

CUCKOOS,  ANIS. 

(1488)  PUTA  G4TANA  OB8CDBA  SMlMigii. 

Piaifa  eayana  ob$eura  Snxthlaob,  Joum.  ftlr  Omith.,  1908,  p.  21  (Bom  Lugar; 

Bio  Verde,  upper  Punu,  Brazil). 
Piaya  eayana  Miviana  Stonx,  Proc.  Acad.  Nat.  8ci.  Fldia.,  1906  (pub.  Jan., 

1909),  p.  500  (Yungao,  BoUvia). 
Piaya  eayana  Scla.tbr  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  17  (Huiro). 
Piaya  oayana  nigrieri$$a  Bbblbpsch  and  Siolbicann,  Oniia,  1906,  p.  97  (Santa 

Ana). 

I  am  unable  to  separate  our  specimens  from  six  from  Bolivia 
(Locotal,  3;  Rio  Chapar6,  3)  and  one  from  Tres  Buritys  Riveri  Matto 
Grosso,  Brazil  Hellmayr*^  refers  specimens  from  Calama,  Rio 
Madeira,  to  obseura,  which  apparently,  therefore,  is  the  name  to 
be  applied  to  birds  from  Bolivia  and  southern  Peru. 

Rio  Cosireni,  1;  San  Miguel  Bridge,  1;  Uchumayo,  Urubamba 
CSanyon,  1;  Rio  San  Miguel,  1. 

(1486)  TAPEKA  NASfU  giMiM^). 

Cuadui  naeviia  LnrNABus,  8ysL  Nat.,  vol.  1, 1766,  p.  170  (Cayenne). 
JHplopUrui naeviui  Sglatsr  and  Salyin,  Proc.  Zool.  Soc.,  1876,  p.  17  (Uaianura). 
Tapera  natvius  Bxrlspsch  and  Stolsvann,  OmiB,  1906,  p.  97  (Santa  Ana). 

(1488)  CB010PHAGA  ANI  Ummmt 

Croiophaffa  ani  Linnabus,  Syst.  Nat.,  vol.  1, 1768,  p.  105  (Bradl).— Sclatxr  and 
Salyim,  IVoc.  Zool  Soc.,  1876,  p.  17  (Maranura;  Potrero).— Bsblbpsgh  and 
Stouexann,  Omifl,  1906,  p.  97  (Santa  Ana). 

A  wide  ranging  species  of  the  Tropical  Zone. 
Santa  Ana,  1 ;  San  Miguel  Bridge,  3. 

Order  SCANSORES. 

Family  CAPITONIDAE. 

BABBBT8. 

(1818«)  CAPITO  AUBATUS  INSTEBATUS  OMnle. 

Capita  ataratu$  insperatuM  Crkrrib,  BuU.  Amcr.  Mu8.  Nat.  Hist.,  vol.  35,  p.  391 

(Todoe  Santos,  Rio  Chapar6,  Bolivia). 
CapUo  punctatiu  (not  LesBon  ?),  subspeciee,  BbriiBpsch  and  Stolkmann,  Omia. 

vol.  13, 1906,  p.  123  (Rio  Cadena,  southeastern  Peru). 

HeUmayr"  records  specimens  of  Oapito  from  the  Province  of 
Hu&nuco  with  which  he  writes  birds  from  *'BogotA"  agree.  CapUo 
auratus  auratus  (Dumont)  thus  inhabits  the  tropical  zone  at  the 
eastern  base  of  the  Andes  from  (Colombia  to  northern  Peru.    A 

n  Not.  Zool.,  1810,  p.  401.  «  Nor.  ZooL,  toI.  14, 1807,  p.  88. 
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female  from  the  Rio  Cosireni,  however,  has  an  imspotted  throat  and 
is  clearly,  therefore,  not  to  be  referred  to  true  auratus.  The  identifica* 
tion  of  tJiis  specimen  has  necessitated  a  study  of  the  specimens  of 
the  aunUus  group  in  our  collections,  including  topotypes  of  avran- 
Hidncius  Dalmas,  and  the  type  of  insperatus  Cherrie,  to  which, 
through  the  kindness  of  Mr.  Bangs,  has  been  added  the  type  of 
holivianus  Ridgway,  in  which  the  following  conclusions  have  been 
reached: 

GAPrrO  AUBATUS  ADBATOS  (Dmwit). 

The  female  is  distinguished  from  other  members  of  the  group  by 
its  heavily  spotted  throat.  In  the  male  the  crown  averages  darker 
than  in  other  forms,  ranging  from  brownish  olive  to  Saccardo's 
olive  tinged  anteriorly  with  old  gold.  Colombian  specimens  can  be 
matched  in  this  respect  by  Orinoco  birds  (aurantiieindus),  but  in 
the  latter  the  crown  averages  paler,  the  yellow  areas  deeper,  and 
the  rump  and  abdomen  are  often  marked  with  orange. 

Specimens  examined — Colobcbia:  Buena  Vista,  above  Villavicencio^ 
4  males,  4  females;  La  Morelia,  1  female;  ''Bogota,''  1  female 
"EjCUADOr:  Napo,  1  female;  MaraAon,  1  male;  ''Ecuador,"  1  male. 

CAPITO  AUBATUS  AUBANTnCINCTUS  DalmM. 

CapUo  aurarUiicinetui  Dalmas,  Bull.  Soc.  Zool.  France,  1900,  p.  178  (Caura 

River,  Ven.). 
Oapito  aurattu  irUermediuB  Bbrlepsch  and  Hartbrt,  Nov.  ZooL,  vol.  9,  1902^ 

p.  98  (Nericag^,  upper  Orinoco,  Yen.). 
Capito  auratHM  bolivianui  Ridoway,  Proc.  Biol.  Soc.  Wash.,  vol.  25, 1912,  p.  87. 

Further  examination  of  our  material  from  the  Orinoco  confirms 
my  belief  that  there  is  but  one  form  in  this  region.  The  orange 
abdominal  band  and  orange  marked  rump,  said  to  be  characteristio 
of  €mrantiicinctU8,  is  evidently  not  constant.  In  one  of  our  males 
from  La  Union,  on  the  lower  Caura,  this  feature  is  pronounced,  in 
the  other  it  is  wanting  below  and  barely  suggested  above.  In  two 
males  from  the  Cunucunuma  River,  the  band  below  is  well-marked, 
in  three  others  it  it  less  evident.  Three  of  these  birds  have  orange 
on  the  rump,  in  the  fourth  this  character  is  lacking.  In  view  of  this 
variability  in  the  character  which  is  alleged  to  separate  intermedius^ 
from  aurantiieindiLS,  and  the  proximity  of  the  Cunucunuma  to  the 
type  locality  of  intermediusj  I  am  convinced  that  the  latter  is  not  a 
vaUd  race  and  I  refer  all  our  Orinoco  specimens  to  a/urantiicinctua, 

Specvmena  examined. — ^La  Union,  Caura  River,  Venezuela,  2  males 
(topotypes);  Boca  de  Sina,  Cunucunuma  River  (near  Mount  Duida), 
Venezuela,  4  males,  2  females. 

CAPITO  AUBATUS  INSPERATUS  Cherrie. 

The  crown  in  this  race  is  paler  than  in  any  of  the  other  forms,  being 
in  both  sexes  uniformly  sulphine-yellow;  a  color  not  shown  in  the 
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crown  of  other  races;  the  nape  is  not  materiallj  darker  than  the 
forehead.  Males  do  not  exhibit  the  orange  on  the  rump  and  abdomen^ 
which  is  found  in  most,  but  not  all,  specixxiens  of  aurantiicinctus. 
Females  of  irisperatus  can  be  distinguished  from  our  females  of 
aurantiicinctus  only  by  their  much  paler,  uniformly  colored  crown. 
Specimens  examined, — ^Bolivia:  Todos  Santos,  Province  of  Cocha- 
bamba,  4  males,  including  the  type,  1  female;  Mission  San  Antonio, 
Province  of  Cochabamba,  3  females;  Rio  San  Antonio,  1  female; 
'^Bolivia,"  1  female.  Peru:  Rio  Cosireni,  1  female;  Astillero,  Rio 
Tambopata,  1  male. 

CAPrrO  AURATUS  BOUYIANUS  BIdfwAj. 

The  type  of  this  race,  a  male,  is  now  b^ore  me.  It  was  found  by 
Dr.  Thomas  Barbour  attached  to  an  Indian  necklace  in  a  museum 
in  La  Paz,  Bolivia,  and  was  supposed  to  have  come  from  the  Rio 
Beni.  It  is  the  most  richly  colored  bird  in  our  series,  but  can  be 
nearly  matched  by  a  male  from  the  Cunucunuma  River.  The  under- 
parts  of  the  type  are  deeper,  and  there  is  a  trace  of  an  orange  abdom* 
inal  band;  the  crown  is  antique  brown  with  an  old  gold  tint,  slightly 
darker  than  that  of  the  Cunucunuma  bird.  The  yellow  streaks  on  the 
back  agree  with  those  of  the  Cunucunuma  bird,  but  there  is  no  orange 
on  the  rump. 

Our  specimens  seem  to  prove  that  insperatus  ranges  from  southern 
Peru  to  Bolivia,  east  of  the  Beni  and  indicate  that  tiie  locality  at- 
tributed to  the  type  of  bolivianue  is  incorrect.  Indeed,  without  a 
more  definite  data  in  regard  to  the  Indian  necklace  to  which  as  an 
ornament  it  was  attached,  one  can  not  say  where  this  type  came 
from,  but  regardless  of  locality  it  is  clearly  more  closely  related  to 
the  Orinoco  bird  than  to  any  other  known  form  of  this  interesting 
group. 

(1517)  CAPrrO  YEBSICOLOR  (P.  L.  8.  Miller). 

Buceo  vmuiolor  P.  L.  S.  MtouBR,  Syst  Nat.  Suppl.,  1776,  p.  88  C'IfayaM"). 
CapUo  venicolor  BsaLBPSCH  and  Stolzmann,  OthIb,  1906,  p»  98  (Idma). 

Common  in  the  Subtropical  Zone  at  Idma.  One  male  has  the 
midar  stripe  largdy  yellow,  in  two  others  it  is  tinged  with  yelloWi 
thus  showing  the  approach  to  G.  glaucogularia  which  was  commented 
on  at  length  by  Berlepsch  and  Stobsmann  in  recording  a  specimmi 
from  Idma.**  The  malar  sUipe  averages  broader  than  in  specimeoB 
from  Bolivia. 

Idma,  6  males,  3  females. 

M  Omis,  IMtt,  p.  98. 
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Famfly  RAMPHASTIDAE. 

TOUCANS. 

(1547)  PTBROGLOSSUS  CA8TANOTIS  CASTANOTIS  G«ald. 

Pteroglossus  eastanotU  Gould,  Proc.  Zool.  Soc.,  1833,  p.  119  (BrazO). 

The  form  found  at  the  base  of  the  Andes  from  Colombia  to  Bolivia 
is  apparently  to  be  referred  to  this  race^^ 
Rio  Cosireni,  1  male,  2  females. 

(ISee)  SELENmSSA  LANGSDOSFPI  (Wader)* 
Pteroglomu  Umgfdorffi  Waolbr,  Syst.  Av.,  1827,  p.  12  (Brazil). 
Rio  Comberciato,  1  female. 

(1578)  AULACORHYNCHUS  CAERULEOCINCTUS  d'OrUgay. 

iluZaoor^mc^c(Kru2M)cifidu«d'OBBiONT,  Voy.  Amer.  Mdr.,  1834-47,  p.  382,  pi.  66, 
^,  2  (Bolivia). 

Inhabits  the  Subtropical  Zone.    Agreeing  with  Bolivian  specimens* 
San  Miguel  Bridge,  2. 

Order  PICIFORMES. 

Famfly  BUCCONIDAE. 

BUCCOS,  PUFFBIBDS. 

(15S7)  BUCCO  GBACUEU  VIclOet. 

Bueoo  chaeuru  Vdiillot,  Noqy.  Diet.  d'Hist.  Nat.,  vol.  8, 1816,  p.  239  (Paiaguay).— 
Bbruipscb  and  St(».zmann,  Oehib,  1906,  p.  97  (Santa  Ana.) 

(1«S8)  NT8TALV8  STBKILATII8  (Pabda). 

Buceo  9trioliatu8  Pblzxln,  Sits.  Akad.  Wien,  vol.  20, 1866,  p.  509  (Eng«nho  do 
Gap  Qama). 

No  specimens  available  for  (comparison. 

Rio  Comberciato,  1  female  (oviduct  contained  egg  with  hard  white 
shell,  Sept.  25). 

(IttS)  MALAOOFTILA  FULVIGULABIS  VULVIGULASIS  Sckitor. 

lidktcapiila  fuhigfdarii  Solatsr,  Pkoc.  Zool.  Boo.,  1863,  p.  126  (Bolivia).— 
Bbblbpsoh  and  Stolzmann,  Ornis,  1906,  p.  97  (Idma). 

A  female  differs  from  Bolivian  examples  much  as  Jf./.  mdanapogan 
Berlepsch  and  Stolzmann,  of  Garita  del  Sol,  is  said  to.  Neverthdess 
these  authors  state  that  three  specimens  from  Idma  are  nearw  to 
the  Bolivian  than  to  the  central  Perunan  form. 

Near  Machu  Picchu,  1  female. 

(lC8i)  ICONASA  MOEPHOBU8  PBSUANA  Sdntcr. 

Maruua  peruana  Sclatbr,  Proc.  Zool.  Soc,  1855,  p.  194  (Chamicuioa,  Peru). 

Differs  from  a  Bahia  specimen  only  in  the  smaller  amount  of  white 
about  the  base  of  the  bill.'^ 
Rio  Cosireni,  1  female. 

M  SmbIw  HeUmayr,  Nor.  Zool.,  toL  12,  p.  297. 
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Famfly  PICIDAE. 

WOODPECKERS,  PICULETS. 

(1662)  COLAPTES  PUNA  CalMuiifl. 

ColapUa  puna  Gabanis,  Joum.  f  ttr  Ornith.,  1883,  p.  98  (Valle  de  Tauli,  W.  Peru). — 
Bbrlbpsch  and  Stolzmann,  Ornia,  1906,  p.  104  (Vilcabamba). 

Colaptes  rupicola  Solatbb  and  Salyin,  Proc.  Zool.  Soc.,  1869,  p.  154  (Tungasuca; 
Tinta). 

Specimens  from  Ouaqui,  at  the  southern  end  of  Lake  Titicaca  are 
referable  to  0.  rupicola,  while  a  series  from  Tirapata  all  have  the  red 
nape  of  C.  puna.  These  specimens  indicate^  therefore,  the  non-intogra- 
dation  of  these  representative  species.  I  have  no  examples  of 
dnereicapUlv^.    Specimens  from  Junin  are  referable  to  puna. 

OUantaytambo  (12-13,000  feet),  1  male  (breeding,  Nov.  7),  1 
female;  Chospiyoc,  1  juv.;  La  Raya,  4  males,  1  female,  1? 

(1682)  cmX>RONEEPBS  CHRTSOGASTEB  Berlepadi  and  Stobnuum. 

CMoronerpa  chrysogaster  Bbblepsoh  and  Stolzmann,  Proc.  Zool.  Soc.,  1902, 
vol.  2,  p.  32  (Garita  del  Sol,  central  Peru). 

A  specimen  from  Santo  Domingo,  in  southeastern  Peru,  suggests 
the  probability  of  the  intergradation  of  this  form  with  C.  r.  canipUeus 
of  Bolivia.  It  is  near  the  latter  but  in  its  deeper  yellow  color  and 
less  distinct  bars  of  the  abdomen  it  approaches  chrfjsogaster.  As 
Berlepsch  and  Stolzmann  have  already  said,  it  is  a  singular  fact  that 
birds  from  Colombia,  Venezuela,  and  Bolivia  should  more  nearly 
resemble  each  other  than  do  those  from  Bolivia  and  Peru.  Other 
than  a  small  difference  in  sizQ,  the  Bolivian  bird  being  larger  with 
a  longer  bill,  I  am  indeed  unable  to  separate  0.  r.  merideTiais  from 
O.  r.  canipUeus. 

Lucma,  1  female  (breeding,  Aug.  18) ;  San  Miguel  Bridge,  1  male. 

(1722)  VENIUORNIS  HABMATOSTIGMA  HILARIS  (OdMsk  and  Hefne). 

Campiat  hikartM  Gabanis  and  Hbinb,  Mus.  Hein.,  vol.  4,  pt.  2, 1863,  p.  154  (Peru). 
VmiUamiB  haematoitigma  kUarii  Bbblbfsgh  and  Stolzicann,  Omis,  1906,  p.  96 
(Santa  Ana). 

As  Berlepech  has  shown,**  Malherbe  founded  his  Mesopicus  haema- 
tostigma  on  Natterer's  birds  from  Borba  and  MaribatafLos  in  Brazil 
to  whiofa,  therefore,  the  name  should  be  restricted,  while  hUariSf 
as  above,  is  applicable  to  the  Peruvian  form.  I  have  no  Brazilian 
specimens,  but  these  two  birds  from  Peru  differ  from  two  specimens 
from  the  Province  of  Santa  Cruz,  Bolivia  (which  should  more  nearly 
resemble  true  Mematostigma)  in  being  more  broadly  barred  with  white 
below,  the  olive  bars,  therefore,  being  not  only  broader  but  darker, 
and  they  are  more  deeply  colored  above.  I  consequently  follow 
Berlepsch  in  accepting  hilaris  as  the  name  of  the  Peruvian  form. 

M  PrOo.  Zool.  Soe.,  1902,  p.  34. 
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In  the  light  of  this  material  two  specimens  from  La  Morelia,  in 
eastern  Colombia^*  may  perhaps  better  be  referred  to  F.  h.  orenocenais 
Berlepsch  and  Hartert  which,  on  the  basis  of  two  specimens  from 
the  upper  Orinoco,  appears  to  be  merely  a  small  form  of  Mlaria. 
Two  adult  males  from  Peru  and  Bolivia,  both  lack  the  "fulvous 
yellow"  on  the  neck,  whitish  line  imder  the  eye  and  whitish  ante- 
ocular  spot,  the  absence  of  which  is  said  to  distinguish  the  Orinoco 
form.    Unfortunately  no  specimens  of  rvficepa  are  available. 

Rio  Cosireni,  1  male;  near  Santa  Ana,  1  female. 

(1752)  CBLEU8  GBABfMICUS  (MidMriM). 

Picta  grammicug  Malhxbbb,  M^m.  Soc.  Roy.  Li^,  vol.  2,  1845,  p.  09. 

An  adult  male  is  referred  to  this  species  of  which  I  have  seen  no 
authentic  specimens.  It  is  considerably  darker  than  Malherbe's 
plate. 

Rio  Comberciato,  male. 

(1762)  CAMPEPHILUS  MELANOLEUCUS  MELANOLEUCUS  (Grndbi). 

PieuB  melanoleucu$  Gmblin,  Syst.  Nat.,   vol.  1,  1788,  p.  462  (Surinam). 
Rio  Cosireni,  1  male. 

(17f7)  CNIPABCHOS  HABMATOOASTBS  HABM ATOGASIES  (TMtedl). 

Pieus  haenuUogaster  Tschudi,  Arch.  fOr  Nattug.,  1844,  p.  302,  pi.  25  (Feni). 
CampephUui  haanatoffotter  Berlepsch  and  Stoleicann,  Omis,  1906,  p.  96  (Idma). 

(1770)  CBOPHLOBU8  UNEATUS  UNEATUS  (UraMu). 

Pieus  lineatUM  Linnaeus,  Syst.  Nat.,  vol.  1,  1766,  p.  174  (Cayenne). 
Ceophloetu  Uneatus  Berlepsch  and  Stolziiann,  Omis,  1906,  p.  96  (Santa  Ana). 

(1788)  PlClAiNUS  JEL8KII  TMSUMwdd. 

PicumnuM^lMi  Tacsanowski,  Fh>c.  Zool.  Soc.,  1882,  p.  41«  pi.  2,  fig.  3  (Paltay 
pampa,  Cen.  Peru). 

I  have  no  material  for  comparison. 
San  Miguel  Bridge,  3  males,  2  females. 

Order  PASSERIFORMES. 

Family  HYLACTIDAE. 

TAPAC0LA8,  BTO. 

(1818)  8CYTALOPV8  ACUTIB08TRIS  TtochmdI. 

Seytalopus  acutiro8tn$  Tbchudi,  Arch,  far  Naturg.,  1844,  p.  282  (Peru). 

While  (pertain  specdes  of  the  genus  Seytalopus  differ  from  each  other 
but  slightly,  they  have,  nevertheless,  most  extended  ranges.  S.  niger, 
for  example,  ranges  from  Chile  to  Colombia  (though  there  must  be 
many  breaks  in  its  distribution);  S,  micropterus,  with  but  slight 
change,  from  Bolivia  to  Colombia.    Specimens  for  comparison  hare 

-  Bun.  AflMT.  Mof .  Nat.  Hist,  voL  86^  1917,p.  858. 
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not  always  been  available,  and  the  same  species  has  therefore  received 
different  names  in  various  parts  of  its  range.  Misidentifications  have 
been  frequent,  and  no  one  appears  to  have  had  the  material  for  a 
revision  of  the  group.  As  a  result,  existing  descriptions  are  contra- 
dictory, and  in  short  the  group  is  badly  in  need  of  revision.  Some 
years  ago,  having  access  to  the  Lafresnaye  types  and  possessing  a 
large  number  of  Colombian  specimens,  I  attempted  to  treat '^  (of 
the  northern  members  of  the  genus,  but  lack  of  authentic  Peruvian 
specimens  prevented  the  satisfactory  identification  of  all  my  material 
and  with  specimens  from  Peru  now  before  me  this  want  is  felt  even 
more  strongly.  Examination  of  the  descriptions  of  von  Tschudi, 
Taczanowski,  von  Berlepsch,  and  others  reveals  confusing  contradic- 
tions, and  I  find  myself  quite  imable  to  reach  satisfactory  conclusions 
regarding  the  identity  of  two  of  our  three  species  of  this  genus.  The 
two  birds  here  referred  to  8.  (iciiiiro8tri8f  do  not  agree  with  von 
Tschudi's  description  of  that  species,  but  do  agree  with  a  description 
by  Taczanowski  of  a  "  Oiseau  typique  de  Tschudi."  ^  They  are  dark 
slate  color,  with  the  posterior  parts  of  the  body  cinnamon-brown 
barred  both  above  and  below  with  blackish;  the  tail,  which  appears 
to  afford  one  of  the  most  diagnostic  characters  in  the  birds  of  this 
genus,  is  slate-gray  in  the  male  and  tinged  with  brownish  in  the 
female,  but  vnthoui  bars  in  either.  The  birds  measure:  Male,  wing, 
60;  tail,  44;  tarsus,  23.5;  culmen,  12  mm.  Female,  wing,  58;  tail,  39; 
tarsus,  24;  culmen,  11. 
Occobamba  Valley  (9,100  feet),  1  male,  1  female. 

SCYTiiX>FU8,  WMdm. 

Two  specimens  from  Cedrobamba,  in  the  humid  Temperate  Zone, 
and  one  from  Limbani,  in  southeastern  Peru,  agree  in  general  color 
and  pattern  with  the  birds  above  recorded,  but  are  paler  with  a  sil- 
very sheen  on  the  plumage  of  the  anterior  parts  of  the  body,  a  faint 
suggestion  of  a  gray  postocular  stripe,  a  brownish  tail  with  the  cen- 
tral feathers  indtstiaictty  barred  wiih  black.  Were  it  not  for  the  lat- 
ter character,  they  might  be  referable  to  S.  simondf  which  is  de- 
scribed as  similar  to  8,  sUvestris  but  lacking  the  white  patch  on  the 
abdomen,  and  having  a  whitish  eyebrow.  Taczanowski,  however, 
describes  the  adult  of  syhestris  (and  my  specimens  are  adult)  as  hav- 
ing the  tail  "brune  noiratre.^'    My  specimens  measure: 


PlMe. 

8ex. 

Wing. 

Tail. 

Taraus. 

Culnifln. 

Cedrobamba ................  t  ... . 

Male.... 

Female. 

. .  .do. . . . 

48 
63 
48 

19.5 

22 

20.6 

11 

Do 

34 
31 

11 

Limbuii 

10.5 

•r  The  Auk,  voL  32, 1015,  pp.  406-423. 


»  Orn.  du  P«roa,  Td.  1,  p.  588. 
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(1829)  8CYTALOPC8  MIGROPTEBUS  BOUVUNVS  ADmi. 

SeytdhpuB  holivianut  Aixbm,  Bull.  Amer.  Mus.  Nat.  Hist,  vol.  2,  1889,  p.  98 
(Reyes,  Bolivia). 

Comparison  of  the  type  of  this  form  with  a  large  series  from  Colom- 
bia shows  that  it  differs  only  in  being  smaller.  The  type  is  not  sexed, 
bnt  is  apparently  a  male,  being  dark  slate  with  a  silvery  white  crown- 
patch,  only  the  posterior  parts  of  the  body  being  brown.  It  measures : 
Wing,  50;  tail,  34 ;  tarsus,  22 ;  culmen,  12  mm.  An  average  Colombian 
male  measures:  Wing,  61;  tail,  43;  tarsus,  24;  culmen,  13.5. 

Idma,  female  juv. 

Family  FORMICARIIDAE. 

ANT  BIBDS. 
iUn)  THAMNOFHILVS  MHLANOCHSOUS  Sclatar  umI  Sahrte. 

Thamnophihu  meUmodtnui  SdAns  and  Salvin,  Fne.  Zool.  Boo.,  1876,  p.  18, 
pi.  3  (Huiro,  Peru).— BsRunvcH and  Stoumamv,  Qmia,  1906,  p.  93  (Idma). 

With  the  exception  of  one  from  Santa  Ana,  our  specimens  are  from 
th6  Subtropical  Zone.    They  are  all  essentially  topotypical. 

Santa  Ana,  1  female;  Idma,  4  males,  4  females;  San  Miguel  Bridge, 
6  males,  7  females;  Torontoy,  3  males,  2  females. 


(1912)  THAMNOPHILU8  BADUTUS  SUOUDUTUS  1 

ThmmopMhu  gubradiatui  Bbbursoh,  Joum.  ftkr  Ornith.,  1887,  p.  17  (Upper 

Amanmia). 
ThamnaphUuB  radiatui  Sclatbb  and  Salvin,  Pn>c.  2k>ol.  Soc.,  1876,  p.  16  (Huiio; 

Maianura). 
ThamnopMut  fUgricn$taiu9  subradiatuB  Bbrlkpsch  and  Stolsicakn,  OmiB,  1906, 

p.  93  (Santa  Ana). 

I  follow  Berlepech  in  referring  Santa  Ana  specimens  to  this  form 
and  Ridgway  in  ranking  subradiatus  as  a  race  of  radiaiua. 

Santa  Ana,  2  males,  1  female;  Chauillay,  1  female;  San  Miguel 
Bridge,  1  male. 

(IfM)  DYSITHAMNUS  OUVACBU8  (ItelMdi). 

T%mn(>pkUu»  olivaetus  Tschudi,  Faun.  Per.,  1844,  p.  174,  pi.  11,  fig.  1  (Central 

Peru). 
DynOiammuf  divaeeui  BancBnKn  And  dTOLSMAMM,  Omis,  1906,  p.  93  (Santa 

Ana;  Idma). 

(19H)  HCRPSILOCHMUB  MOTACILLOIDBS  ThcuMwdd. 

HerpdUxhrnus  motacilloidei  Tackanowski,  Proc.  Zool.  Soc.,  1874,  p.  186  (Maray- 
nioc>.-^BBKLBP8CH  and  Stolkmakn,  Ornis,  1906,  p.  94  (Idma). 

Three  specimens,  collected  and  sexed  by  the  writer,  confirm 
Berlepsch's  statement  that  Taczanowski  described  as  a  male  either 
a  young  male  or  female.  The  sexual  differences  are  clearly  given 
by  Berlepech.'*    I  have  seen  no  other  specimens. 

Idma,  1  male,  2  females. 

«  Proc.  Zool.  Soc.,  1806,  p.  381. 
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(2016a)  MICBOBHOPUS  BUVA  BUFATBB  (Ufr«0wqr«  Md  d'Orbignj). 

ThamnopfiiluM  n^aUr  Lafrbsnatb  and  d'OBBiaNT,  Syn.  Av.,  1837,  vol.  1,  p.  12 

(Chiquitoaeni,  Bolivia). 
Formieivora  ru/aira  Sciatbr  and  Salyin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Manmura). 
Fonmeivora  rufa  rufaira  Bbrlbpsch  and  Stolsmann,  Onus,  1906,  p.  94  (Santa 

Ana). 

The  males  are  less  rufous  above  but  of  practically  the  same  size  as 
one  from  S&o  Paulo. 
Santa  Ana,  1  male,  1  female;  Chauillay  Bridge,  1  male,  1  female. 


(2028a)  MICROBHOPIAS  BIGOLOB.  mnh 

An  adult  male  is  intermediate  between  quixerhsis  and  bieolor  but 
is  lai^er  and  with  a  much  heavier  bill  than  either.  It  doubtless 
represents  an  undescribed  race. 

Rio  Comberciato,  1  male. 


(2055)  CBBGOMACBA  TTBANNINA  APPBOZIMAN8  Pd 

Oereomaera  approximani  Pbicblm,  Om.  Bima.,  1868,  pp.  86,  158  (Engenho  do 
Gap  Gama). 

Two  immature  specimens  are  provisionally  referred  to  this  form 
of  which  I  have  seen  no  authentic  specimens. 
Rio  San  Miguel  (4,500  feet),  1. 

(2170)  GBALLABU  80B0BIA  BarlepMk  uid  fltrtwMiMi 

QraUaria  iorwia  Beblbfsoh  and  Stolbkann,  Omis,  1901,  p.  194  (Idma,  Peru); 
1906,  p.  94  (Idma). 

(2192)  GBALLABIA  EBYTHROLEUCA  Sdatar. 

GrdUaria  erythroUuea  Sglatbb,  Proc.  Zool.  Soc.,  1873,  p.  783  (Huaaampilla,  Peru). 

These'specimens  are  from  near  the  type  locality. 
Ocoobamba  VaUey  (9,100  feet),  3. 

(2198)  OBOPEZUS  BUFULA  OBSCUBA  (BcrieffMh  nd  SMnoaui). 

Qrallarxa  rufula  ohicwra  Bbrlbpsch  and  Stolzmann,  Proc.  Zool.  Soc.,  1896,  p.  385 
(Maraynioc). 

Traps  which  Heller  set  for  small  mammals  proved  effective  in 
securing  an  excellent  series  of  this  form  in  the  humid  Temperate  Zone. 
Berlepsch  and  Stolzmann  based  their  description  on  a  single  specimen 
which  was  compared  with  an  evidently  inadequate  series  of  true  rufula. 
The  latter  race,  as  stated  in  my  paper  on  Colombian  Birds,^®  shows 
much  variation,  having  what  might  be  termed  fulvous  and  rufous 
phases.  The  latter  is  the  rarer  and  is  shown  by  only  2  of  our  19 
specimens  from  Colombia  and  Ecuador.  Both  are  from  near  Bogot& 
where,  however,  the  rufous  phase  is  also  represented.  It  was  evi- 
dently with  the  fulvous  phase  that  the  comparison  of  ohscura  was 
made,  since  all  our  Peruvian  specimens  are  much  paler  than  rufous 

<o  Bull.  Amor.  Mus.  Nat.  Hist.,  vol.  88, 1917,  p.  207. 
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specimens  of  rufulay  in  fact  are  intennediate  ifi  color  between  the 
two  phases,  lliey  are  more  uniform  in  color  than  a  series  of  8 
specim^is  from  Ecuador,  which  in  turn  show  less  variation  than  our 
series  of  11  specimens  from  Colombia.  The  latter  includes  examples 
from  each  oi  the  three  Andean  ranges  in  that  country,  and  it  is 
possible  that  the  variations  which  they  exhibit  may  in  part  be 
racial,  though  before  learning  of  the  constancy  shown  by  these  Peru- 
vian birds  I  had  considered  the  variations  shown  in  Colombian 
specimens  to  be  wholly  individual. 

Above  Machu  Picchu  (12,000  feet),  4;  Occobamba  Valley  (9,100 
foot)  4 

Family  DENDROCOLAPTIDAE. 

WOODHEWEBS,  OTBNBIRDS. 
(22S0)  GBOSrrTA  TENUnOSTBIS  (d'Orblgnj  mtA  LafrMMje). 

CerihXUmSa  Unuiroitrii  d'ORBiONT  and  Lafrbsnayb,  Syn.  Av.,  vol.  1, 1837,  p.  72 

(Oochabamba,  Bolivia). 
OeotiUa  tenuirottrii  Sglatba  and  Salvin,  F^roc.  Zool.  Soc.,  1809,  p.  153  (Tinta; 

Tuogasuca). 

I  have  no  topoti^ical  specimens,  but  the  specimens  listed  below, 
together  with  8  from  Tirapata  and  2  from  Puno,  agree  with  3  from 
northwestern  Argentina  (lllcara  and  above  Tafi  del  Valle). 

La  Raya,  3 ;  Cuzco,  2 ;  Occombamba  Pass,  2 ;  Huaracondo  Canyon,  1 . 

(2ti2)  UPUCBRTHU  PALUDA  TMnuMwaU. 

Upucerikia  pdOida  Taozanowski,  F^roc.  Zod.  Soc.,  1883,  p.  71  (Junin,  Peru). 

A  common  species  at  Tirapata  and  La  Raya.  The  only  topo- 
typical  specimen  which  I  have  seen  is  in  much  worn  plumage.  It  is 
darker  above,  and  the  rufous  of  the  wings  and  tail  is  less  bright  than 
in  the  following  specimens: 

Ttica-Ttica,  1 ;  La  Raya,  1  male;  1  female;  1  f. 

(2268)  CINCLODES  FUSCUS  RIVULARIS  (Cabanls). 

Cillunu  rivularU  Cabanis,  Joum.  fQr  Omith.,  1873,  p.  319  (Maraynioc,  Peru). 
Omdodesfuscus  Sclatbr  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  153  (Tungasuca). 

Our  specimens  agree  with  one  from  Lake  Junin  which  may  be 
considered  topotypical. 

Idma  Pampa  (11,200  feet),  1  (Oct.  9,  "breeding");  above  Machu 
Picchu  (12,000-14,000  feet),  2;  OUantaytambo,  1;  Huaracondo 
Canyon,  2;  Ttica-Ttica,  5;  Cuzco,  1 ;  La  Raya,  6. 

(227S)  CINCLODBS  ATACAMENSIS  (PUIIppI). 

Upueerthia  ataeoTnenni  PhoiIpfi,  Arch.  fOr  Naturg.,  1857,  p.  263  (San  Pedro  de 
Atacama,  Chile). 

I  have  no  topotypical  material. 
La  Raya,  4;  Pisac,  1 ;  Calca,  1 ;  Chospiyoc,  1. 
2787—21 6 
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(2280)  LOCHMIA8  OBSCURATA  Cbliuto. 

Xodbuot  oftsetmila  Oabanis,  Joum.  fOr  Omith.,  1873,  p.  65  (Monterico,  Peru). 
Lothndoi  wmna  Bsblipsoh  ftnd  Stousmann,  OmiSy  1906,  p.  91  (StnU  An*). 

It  is  probable  that  the  specimen  recorded  by  Berlepsch  and  Stolz- 
mann  came  from  the  Subtropical  Zone  above  Santa  Ana. 

(2287)  8GHIZOBACA  PALPEBBAUS  CMbult. 

SMtoeam  palp^brali$  Oabanis,  Jonrn.  fOr  Ondth.,  1873,  p.  819  (Maraynioc,  Peru). 
I  have  seen  no  topotypical  specimens  of  this  representative  oi 
8.  griseo-murina. 

(Cedrobamba,  12,000  feet),  3;  above  Torontoy,  14,000  feet,  3. 


(22Ma)  LEPTASTHBNURA  ANDICOLA  PEBUTUNA  < 

Leptoithmwra  andicola  peruviana  Ohafman,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  41, 
1919,  p.  327  (La  Baya,  Peru). 

Subspecifie  characters. — Similar  to  LepUuthenura  andicola  andicola 
of  Ecuador,  but  crown  light  cinnamon-rufous  instead  of  dark  hazel, 
the  black  margins  much  narrower,  the  malar  reigion  and  throat 
whiter,  the  lores  and  auriculars  more  rufescent,  the  back  more 
broadly  streaked  with  white,  the  wing-coverts  and  tertials  narrowly 
but  distinctly  margined  with  pale  cinnamon-rufous,  markings  near 
and  at  the  base  of  the  inner  wing  quills  pale  cinnanon-rufous  and 
more  evident,  tail  longer.    Wing,  74;  taU,  95;  culmen,  11  nun. 

La  Raya,  1. 

(22»7)  LEPTASTHBNURA  PILBATA  Sclatar. 

Leptoithmwra  pOeata  Solatsr,  Fh)c.  Zool.  Soc.,  1881,  p.  487  ("lima "-Andes 
above  Liina). 

A  specimen  from  timber  line  (14,000  feet)  above  Torontoy  does 
not  agree  with  Sdater's  description,  and  Mr.  Chubb,  to  whom  I 
have  submitted  a  photograph  of  our  bird,  writes  that  it  differs  from 
the  type  and  other  specimens  in  the  British  Museum  in  having  the 
black  and  white  pattern  of  the  throat  ''coarser  and  more  contrasting." 
Sdater's  description  reads  ''beneath  cinereous,  with  white  shaft- 
stripes  more  distinct  on  the  throat  and  breast,"  while  our  bird  has 
no  shaft-stripes  below  and  the  strongly  marked  black  and  white 
throat  and  upper  breast  are  sharply  defined  from  the  rest  of  the 
underparts.  It  doubtless  represents  a  new  form,  but  I  hesitate  to 
describe  it  without  actual  comparison  with  pUeata. 

Above  Torontoy,  14,000  feet,  1  male. 

(2307)  STNALLAXIS  AZABAE  AZABAB  d'OrUtfiir. 

Synallaxie  atarae  d'ORBiONT,  Voy.  Amer.  Mdr.,  Ois.,  1839-1847,  p.  246  (VaUe- 

grande,  Bolivia). 
Synallaxi$gri$eiventri8  BBRLBPSGHand  Sto]:iZ1IANn,  Ornis,  1906,  p.  91  (Id ma). 

Inhabits  the  Subtropical  Zone.  Our  specimens  agree  with  the  type 
of  SynaOaxis  griaeivenlris  Allen,^^  but  the  crown  averages  deeper  in 
color. 

Idma,  3;  San  Miguel  Bridge,  8;  Torontoy,  6. 

«  Md  by  H«U]n«yr  to  be  synooymont  with  tuarae.  see  Berlepsch,  Proe.  IV  Int.  Om.  Cong.,  1907,  p.  att. 
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CStlS)  SyNALLA3aS  HYP08P0DU  Sdntcrr 

SynaUaxii  hypoipodia  Sclatbb,  Ftoc.  Zool.  Soa,  1874,  p.  10  (Bahia).— Bbklbpbcb 
and  ST0I2MANN,  Qniia,  1906,  p.  92  (Santa  Ana). 

A  single  specimen  agrees  with  one  from  Bahia,  but  the  identification 
must  be  considered  as  provisional.^ 
Santa  Ana,  1. 

(2S7S)  SIPTORNIS  ALBIGAPHXA  (OidbMfe).« 

SynaUaxii  albieapQla  Gabanis,  Journ,  ftlr  Omith.,  1878,  p.  819  (Maraynioc, 
Peru). 

A  male  agrees  with  Cabanis^s  description. 
Cedrobamba,  1  male. 

(2t78a)  nPTORNIS  M<M>ESTA  FUdxniA.  amr  —bfiCJei. 

Siibspecijic  characters. — Similar  to  Siptomia  modesta  sajamae 
Berlepschi  but  upper  parts  darker,  Saccardo's  umber  rather  than 
buffy  brown;  band  in  wing  darker;  hazel  instead  of  cinnamon- 
rufous;  tail  shorter. 

Type. — Cat.  No.  145,191,  Amer.  Mus,  Nat.  IBGst.,  female  adult, 
Ttica-Ttica,  11,500  feet,  near  Cuzoo,  Peru,  July  2, 1916;  F.  M.  Chap- 
man. 

Specimens  examined. — Siptomis  mx>desta  pnmma.  Pebu:  Type- 
locality,  1  female  (July  2);  La  Raya,  14,000  feet,  3  males,  1  female 
(April  5);  Junin,  12,900  feet,  1  male  (April  3).  BipUmiM  modesta 
sajamae.  Pebu:  Puno,  12,600  feet,  1  male,  1  female  (Aug.  6,  2); 
Tirapata,  12,700  feet,  5  males,  8  females  1 )  (July  28-Aug.  3). 

Remarks. — ^It  is  difficult  to  understand  how  so  common,  easily  ob- 
served, and  widely  distributed  a  species  as  Siptamis  m4>desta  appears 
to  be,  at  least  in  southern  Peru,  can  have  escaped  previous  observers. 
Possibly  it  has  been  recorded  imder  some  other  name,  but,  if  so,  I 
have  failed  to  find  one  that  is  applicable  to  it.  It  belongs  in  that 
section  of  the  group  having  the  rump  and  upper  tail  coverts  uniform 
with  the  unstreaked  back  and  all  the  retrices,  including  the  outer 
pair,  bicolored,  and  this  excludes  the  possibility  of  its  being  referable 
to  8.  pudibunda,  as  that  species  is  commonly  described. 

Mr.  Charles  ()hubb  has  been  kind  enough  to  confirm  my  identi- 
fication of  Tirapata  specimens  as  Siptomis  mx>desta.  They  agree  in 
color  with  examples  from  Puno  which  are  doubtless  referable  to 
Siptomis  modesta  sajamae  Berlepsch,  of  western  Bolivia,  but  are 
nearer  the  form  here  described  in  size.  Specimens  from  just  beyond 
the  divide  at  La  Raya,  might  be  expected  to  resemble  those  of 
Tirapata,  distant  only  some  60  miles,  and  where  apparently  similar 
environmental  conditions  prevail;  but,  on  the  contrary,  they  agree 

«*  See  Hellmayr,  Nor.  ZooL,  1014,  p.  364. 

•CoDsult  a  recent  revision  of  the  genos  **Siptomit,'*  by  Cory,  Proe.BioI.  Boc.  Wash.,  vol.  32, 1919.  pp. 
149-160. 
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with  the  type  and,  what  is  more  surprising,  with  an  example  from 

Junin,  distant  450  miles.     The  differences  between  the  two  forms  are 

slight,  but  their  apparent  significance  and  obvious  bearing  on  the 

origin  of  tiie  life  of  the  Titicacan  Basin  impels  their  recognition 

by  name. 

Measurements. 


Place. 


Sex. 


Wing. 


TeU. 


Bolivia  (ex  Berlepech)* . 

Puno,  Titicaca* 

LaRaya> 

Junin' 

Bolivia  (ex  Berlepsch)'. 

Puno,  Titicaca* 

Ttica-Ttica« 

LaRaya' 


Male... 

..do 

..do 

..do — 

Female. 

..do.... 

.do. 


.do..., 


6^70 
71 
69 
68 

67-68 
67 
61 
64 


75-76 
76 
66 
65 

71-73 
68 
60 
60 


1  Siptomit  iHoietia  iajamae.  *  Siptomis  modetta  proxima. 

(2386)  SIPTORmS  OTTONIS  Berlepscli. 

Siptomis  oUonis  Bbrlbpsch,  Pioc.  Third  Int.  Cong.,  1901,  p.  197  (Cuzoo,  Peru). 
Huaracondo  Canyon,  1;  Cuzco,  1. 

(2t»7)  SIPTOHfOS  GRAMINICOLA  (ScUCcr). 

Synallaxis  graminicola  Sclatsr,  Ppoc.  Zool.  Soc.,  1874,  p.  446,  pi.  58,  ^g.  2  (Junin, 
Pwu). 

More  richly  colored  below  than  a  specim^i  in  worn  plmnage  from 
Oroya. 
Ttica-Ttica,  2. 

(2401a)  SIPTORNIS  URUBAMBENSIS  Chapman. 

Siptomis  xtrubambensis  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  41,  1919, 
p.  328  (al)ove  Machu  Picchu  (14,000  feet),  Peru). 

Specific  characters. — Size  of  Siptomis  flammulata  to  which  it  bears 
a  general  resemblance  in  the  color  of  the  underpartS;  but  upperparts 
Front's  brown,  the  streaks  obscure  ochraceous-buff  and  extending 
little,  if  any,  posterior  to  the  nape;  tail  uniform,  of  about  the  same 
color  as  the  back,  without  rufous. 

Inhabits  the  Temperate  Zone. 

Above  Machu  Picchu,  14,000  feet,  2;  12,000  feet,  3. 

(2409)  PSEUDOCOLAPTES  BOISSONNEAVTI  AURrTUS  (Tachiuil). 

Anahates  auritus  Tschudi,  Arch,  far  Natui^.,  1844,  p.  294  (Peni). 

Distinguished  from  Colombian  and  Ecuadorian  examples  chiefly 
by  its  yellow-tinged  throat  and  cheek-tufts.  Inhabits  the  Sub- 
tropical Zone. 

Torontoy,  3. 
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(24a0«)  PHACSaXODOMUS  8TSIAT1GEPS  GRI8EIPBCTUS  OuipnuL 

PhaeeUodomus  ttriaticepB  griaeipectuM  Chapm aN;  Ptoc.  Biol.  8oc.  Wash.,  vol.  32, 
1919,  p.  258  (Ttica-Ttica,  near  Cuzco,  Peru). 

Suhspedfic  characters, — Throat  and  breast  grayish  vinaceoiis-buff, 
instead  of  being  essentially  pure  white;  flanks  and  abdominal  region 
much  deeper,  the  former  nearly  ochraceous-tawny;  ear  coverts  and 
sides  of  the  neck  grayer,  less  cinnamon-rufous;  upper  parts  aver- 
aging darker,  with  less  cinnamon-rufous,  especially  anteriorly. 

Ttica-Ttica,  5;  Galea,  2;  Cuzco,  5;  Anta,  1 ;  La  Raya,  1 ;  Huaracondo 
Canyon,  1. 

(2478)  THRIPADECTES  SCBUTATOR  Tmcxavowaki. 

TkripadecUs  scrutator  Taczanowski,  Proc.  Zool.  Soc.,  1874,  p.  137  (Maraynioc, 
Peru). 

I  have  no  material  for  comparison. 
Lucma  (8,000  feet),  1. 

(14M)  XENOPS  RUTILUS  HBTERUBUS  Cftbaob  ud  H«iae. 

Xenops  heterwruM  Oabanis  and  Hbinb,  Mas.  Heiii.,  vol.  2, 1859,  p.  33  (Colombia). 
Xenop$  rutilus  hetentrus  Bbrlbpsch  and  Stolzmann,  Orniii,  1906,  p.  92  (Idma). 

These  specimens  are  slightly  smaUer  than  Colombian  examples,  but 
essentially  agree  with  them  in  color.     Found  in  the  Subtropical  Zone. 
Idma,  2;  San  Miguel  Bridge,  3;  Rio  San  Miguel,  1. 

(2SM)  MAROARORNIS  PERLATA  (LeMan), 

Sitta»omus  perlatus  Lesson,  Echo  du  Monde  Sav.,  Aug.  11, 1844,  col.  275  (Bogota. 

El  Pifion,  above  FuBugasugi,  altitude  9,600  feet). 
?  Margaromis  perlata  peruviana  Ck>RY,  Field  Mus.  Pub.,  No.  167,  1913,  p.  291 
(Tambo  Ventija,  10  miles  east  of  Molinopampa,  Peru). 

Found  in  the  Temperate  Zone.  These  specimens  have  the  throat 
and  spots  of  the  under  surface  more  yellow  than  in  most  specimens 
of  true  perlaia,  but  they  can  be  matched  by  at  least  half  a  dozen 
specimens  in  a  series  Of  perUUa  from  Colombia.  I  find  no  difference 
in  the  coloration  of  the  upper  parts  of  adults  from  the  two  countries. 

Cedrobamba  (12,000  feet),  3;  above  Torontoy  (14,000  feet),  2. 

(2S11)  PRBMNORNI8  GUTTATA  (UiWNBce). 
Jfor^oramts  ^foto  Lawrbncb,  Ann.  Tiyc.  New  York,  vol.  8, 1867,  p.  128  (Quito). 

This  specimen  can  be  matched  by  one  from  near  BogotA,  which  I 
have  referred  to  gvMata  on  the  basis  of  the  agreement  of  an  immature 
Colombian  specimen,  from  San  Antonio,  with  liawrence's  type,  which 
is  also  immature. 

Idma,  1. 
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(268f)  THKEPOntOTUS  WABSCBWICZI  WAB8CEWICZI  COwiib  nd  HcIm. 

ThripobrotuB  warscewiui  Cab  amis  and  Hstnr,  Mue.  Hdn.,  vol.  2,  1859,  p.  39 

(Peru). 
Pieolapte$  laaymiger  wanzetvicd  Bbblifsch  and  Stolzmann,  OnuB,  1906,  p.  92 

(Idma). 

On  comparison  of  this  specimen  with  one  from  Molinopampa, 
northern  Peru,  Mr.  C.  B.  Ooiy  writes  that  he  considers  it  ''to  be 
nearly  or  quite  typical  of  warseewicsi." 

San  Miguel  Bridge,  1. 

(2SM)  THRIPOBROTIB  FUSaCAPOXUS  Pclaeliu 

PicolapUt  fiudeapUhu  Pelzbln,  Om.  Bras.,  vol.  1,  18S8,  p.  63  (Eng^eno  do 
Gama,  l^tto  Grcno,  Biadl). 

After  comparing  specimens  from  southeastern  Peru  with  the  type 
of  fuscicapiUus,  Hellmayr^  refers  them  to  that  species.  Three 
specimens,  one  each  from  Todos  Santos,  Province  Cochabambaf 
Bolivia,  Astillero,  southeastern  Peru,  and  Rio  Cosireni,  agree,  and, 
in  view  of  Hellmayr's  conclusions,  are  doubtless  inseparable  from 
fusdcapmus.  This  species  has  also  been  recorded  from  the  Chan- 
chamayo  district  by  Berlepsch  and  Stolzmann,^  and  from  Sarayaeu, 
EJcuador  by  Sclater,^  but  the  last-named  specimen  requires  rede- 
termination. 

Rio  Cosireni,  1. 

Family  TYRANNIDAE. 

TTftANT  FLTCATCHBBS. 

(26S1)  AGRIOBNIS  POIXKN8  Sdatar. 

Agriomii  poUent  Sclatsb,  Proc.  Zool.  8oc.,  1809,  p.  153  (Panza,  Ecuador). 

These  specimens  are  somewhat  smaller  than  two  from  Ecuador, 
and  have  the  throat  less  heavily  streaked.  Neither  of  two  males 
has  the  outer  primary  acuminate. 

La  Raya,  6« 


(2«U)  AOBIOBNIS  80UTABU  IN80LBNB  Sdntcr  umd  Sahliu 

Agrwmia  intoleni  Solatxb  and  Salvih,  Proc.  ZooL  Soc.,  1869,  p.  153  (Tinta, 
Peru). 

Above  Ollantaytambo  (13,000  feet),  1;  Ttica-Ttica,  2;  La  Raya,  4. 

(MM)  GMKBCABCHIJS  KBmBOPTGICS  (Sctatir). 

TaeniopUra  erythropygia  Sclatbb,  Proc.  Zool.  Soc.,  1851,  p.  193,  pi.  41  (Ecuador). 

The  breast  and  head  are  grayer  than  in  two  old  Ecuador  specimens. 
Cedrobamba  (12,000  feet),  2. 

M  Verh.  Om.  G«sea.  Bayem,  vol.  U,  1012,  p.  161. 

«  Proo.  Zool.  Soc.,  1806,  p.  S78. 

«  Cftt.  Birds.  Biit.  llns.,  vol.  15, 1800,  p.  154. 
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(SftSSi^  OGHTHOECA  FUBOOOLOB  BBBLBPSCBI  fUUmajr. 

OdUhoeca  fumioolor  herUptM  Hbllmatb,  Nov.  ZooL,   vol.  21,   1914,  p.  167 

(Malaga,  w.  Bolivia). 
OdUhoeca  oenarUhoide$  Axtthobs. 

Our  specimens  essentially  agree  with  one  from  Limbani;  south- 
eastern Peru,  and  differ  from  0.  /.  hrunTieifrons  as  described  by 
Hellmayr. 

Above  Machu  Picchu  (12,000  feet),  4. 

(18M)  OCHTHOBCA  OBNANTHOIDBS  POUONOTA  Sdiitar  uid  fihOria. 

OdUhoeea  poUonota  Solatsb  and  Salvin,  Ttqc.  ZooL  Soc,  1869,  p.  599  (Htu- 
marca,  S.  Peru). 

The  type  of  this  form,  a  male  (No.  4821,  Amer.  Mus.  Nat.  Hist.), 
through  exposure  to  light,  is  too  much  faded  to  be  of  value  for  color 
con^arison.  It  measures,  wing,  89.5  mm.;  tail,  73  mm.,  and  with 
this  size  virtually  topotypical  specimens  from  Cuzco  and  La  Raya 
agree.  Specimens  from  Tirapata,  limbani  and  Puno  are  inter- 
mediate in  size  between  pdUoncta  and  oenardhmdesy  but  are  nearer 
the  former  in  color. 

Cuzco,  1  male;  La  Raya,  3. 

(2658)  OCHTHOBCA  LEUOOPHBYS  LEUCOMETOPA  Sdater  And  StMn, 

OdUhoeea  leucometopa  Solatbr  and  Salvin,  Ftoc.  Zool.  Soc.,  1877,  p.  19  (Chizco, 

Peru). 
Odhoeca  leueopkry$  Solatsb  and  Salvik,  Proc.  ZodL.  Soc.,  1869,  p.  154  (Tinta). 

Specimens  from  Galea,  Pisac  and  Ttica-Ttica  may  be  considered 
topotypical.  Immature  birds  show  to  some  extent  the  rufous  wing- 
bars  which  characterize  true  leucophrys. 

Ollantaytambo,  4;  Huaraeondo  Canyon,  7;  Chospiyoc,  1}  Calca,  2, 
Pisac,  4;  Ttica-Ttica,  3;  Cuzco,  7. 

(2M4)  OCHTHOECA  FBONTALIB  8PODIONOTA  Bcriepach  and  Stobmum. 

OdUhoeea  spodionota  Bbblspsoh  and  Stolzmann,  Proc.  Zool.  Soc.,  1896,  p.  356 
(Maraynioc,  Peru). 

In  spite  of  the  fact  that  Berlepsch  and  Stolzmann  ^'  after  seeing 
Sclater  and  Salvin's  type  of  0.  puUiheHa  from  Bolivia,  consider  their 
apodionota  inseparable,  I  find  that  an  adult  male  from  Machu  Picchu 
is  certainly  not  the  same  as  two  specimens  from  the  trail  to  Santo 
Domingo  in  southeastern  Peru.  These  birds  have  the  superciliary 
yellow  Gess  strong  posterioriy),  whereas  in  the  Machu  Picchu  bird 
it  is  snowy  whiter  only  the  portion  before  the  eye  beiog  ydlow. 
I  have  seen  no  specimens  from  Maraynioc,  but  the  close  faunal 
affinity  of  that  locality  with  the  hundd  Temperate  Zone  of  the 
Urubamba  region  makes  it  more  than  probable  that  our  specimen 
should  be  referred  to  apodionota. 

Above  Machu  Picchu  (12,000  feet),  1. 


«  Proo.  Zod.  Boo.,  1902,  vol.  2,  p.  67. 
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(2M7a)  OCHTHOBCA  LBBSONI  TBCTBICIALIS.  mw  nAiitrfM. 

Subspecijic  characters. — ^Underparts  as  in  OcTUhoeca  rufipectorcMs 
(d'Orbigny  and  Lafresnaye);  upper  parts  more  like  those  of  0. 
lessoni  lessoni  Sclater,  but  back  browner,  head  darker,  greater  coverts 
very  narrowly,  instead  of  broadly,  tipped  with  rich  cinnamon-rufous 
or  hazel;  inner  wing-quills  very  faintly  if  at  all  margined  with  this 
color. 

Type. — ^No.  145244,  Amer.  Mus.  Nat.  Hist.,  male  adult,  Huaracondo 
Canyon  (altitude  10,000  feet),  July  23,  1916;  Geo.  K.  Cherrie. 

Material  examined. — OcMhoeca  lessoni  tedrieiaUs.  Peru:  Type 
locality,  1  nude,  1  female;  above  Machu  Picchu  (12,000  feet),  1  male, 
1  female;  above  Torontoy  (10,700-14,000  feet),  2  males.  Ochihoeea 
lessoni  lessoni.  Colombia:  11  males,  6  females.  Ecuador:  Pich- 
incha,  1;  ^'Ambato,"  1.  Ochihoeea  rufipedaraJis.  Bouvia*:  Incach- 
aca,  Prov.  Cochabamba,  3  males,  5  females. 

Remarks. — ^The  form  of  Ochihoeea  lessoni  inhabiting  southern  Peru 
is  an  obvious  intermediate  between  0.  lessoni  lessoni  of  Colombia 
and  0.  rufipectoralis  of  Bolivia.  It  13,  however,  nearer  to  the  former 
and  apparently  does  not  intergrade  with  the  latter,  in  which  the 
wing-bars  are  wholly  absent  and  the  back  ia  of  nearly  the  same  color 
as  the  crown,  while  in  iectridalis,  as  in  true  lessoni,  the  back  is  de- 
cidedly browner  than  the  crown  and  the  greater  coverts  are  defi- 
nitely (if  narrowly)  tipped  with  cinnamon-rufous. 

The  proposed  new  form  has  the  same  deeply  colored  breast  as  in 
rufipectoraMs,  and,  as  in  that  species,  this  color  more  nearly  reaches 
the  base  of  the  bill  than  in  lessoni,  in  which  the  chin  ia  gray. 

(M7f )  OCHTHOBCA  IHORACICA  TMauMwrid. 

OMhoeca  thoracica  Taozanowski,  Proc.  Zool.  Soc.,  1874,  p.  133  (ChilpeB,  Peru). 
Above  Torontoy  (9,600-10,700  feet),  3. 

(2678)  MECOCERCULUS  LEUCOPHBYS  SBTOPHAGOIDES  (BiMjigH). 

Tyrannula  HtophagoideM  Bonapartk,  Atti  Sesta  Riun.  ScL  ItaL,  Milan,  1845, 
p.  405  (Bogot4). 

Averaging  sli^tly  paler  above  but  essentially  agreeing  with  a  large 
series  from  Colombia,  showing  no  approach,  therefore,  to  the  Bolivian 
race.  Specimens  from  Venezuela  (near  M6rida  and  Las  Pahnales  in 
the  Cartipano  region)  have  the  wing  bars  and  maifpjds  to  secondaries 
much  paler,  and  in  this  respect  are  nearer  to  Itwcophrys  than  to 
aetophagoides.    They  may  stand  as  M.  leiicophrys  nigriceps  Chapman. 

Above  Machu  Picohu  (12,000  feet),  3;  above  Torontoy  (14,000 
feet),  5. 
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(2tM)  mOOGSBCULUS  STICIOPTERUS  TAEN10PTERU8  CBbm^m. 

Meeocercului  i/uniopterua  Cabanis,  Journ.  flir  Omith.,  1874,  p.  98  (Peru). 
Meeoeercului  iUetopUnu  euphshu  Oberholskb,  Proc.  U.  S.  Nat.  Mus.,  1903, 
p.  63  (Maraynioc,  Peru).    See  Berlepsch,  Ornis,  vol.  14,  1907,  p.  489. 

Found  in  the  humid  Temperate  Zone.  Identified  on  the  basis  of 
comparison  with  specimens  from  the  Temperate  2iOne  in  Ecuador 
and  Colombia. 

Above  Torontoy  (10,700  feet),  2;  Occobamba  Valley,  1. 

(26Ma)  MBOOCXSCULUS  SUBTBOPICALIB  Ctepnan. 

Meco^^ereahu  9ubtropical%8  Chapman,  Pioc.  Biol.  Soc.  Wash.,  vol.  32,  1919,  p.  262 
(San  Miguel  Bridge,  Urubamba  (^yon,  Peru). 

Specific  characters. — Similar  to  Mecocerculus  sHctopterus  taeniopterus 
Cabanis;  but  back  greener,  cap  grayer  and  less  sharply  defined  from 
nape,  wing  coverts  whiter  and  broader,  ear  coverts  grayer,  super- 
ciliary less  extended  posteriorly,  abdominal  region  more  yellow;  size 
smaller. 

An  apparently  distinct  species  of  the  Subtropical  Zoue. 

San  Miguel  Bridge,  4;  Idma,  3. 

(2i82)  MECOCEBCULUS  POECILOCERCUS  (Sclater  and  Sal?tii). 

Serpophaga  poeciloeereus  Sclater  and  Salvin,  Norn.  Av.,  1873,  p.  158  (Puellaio, 
Ecuador). 

Agrees  with  Ecuadorian  and  Colombian  specimens. 
San  Miguel  Bridge,  1. 

(27M)  KNIPOIfGVS  HETBBOQYNA  OCKENDENI  Hartert. 

KnipoUguM  aterrimm  ockendefd  Hartert,  Bull.  Brit.  Om.  Club,  vol.  23,  1908,  p. 
11  (Carabaya,  Peru). 

Our  specimens  agree  with  topotypical  examples  and  diflFer  from 
true  aierrinms  as  described,  and  also  in  the  lack  of  rufous  in  the  wing 
of  the  female.  In  view  of  the  close  f aimal  affinities  of  the  Subtropical 
Zone  of  southeastern  Peru  with  that  of  Bolivia,  the  diflFerences  be- 
tween the  Peruvian  and  Bolivian  forms  of  this  bird  seem  to  be  of 
specific  value.  It  is  evident,  however,  on  comparison  with  topo- 
types  of  heierogyna  from  Cajabamba,  that  the  Peruvian  forms  are 
subspecifically  related. 

SaJi  Miguel  Bridge,  5  males,  3  females;  Torontoy,  5  males,  2 
females. 

(2718)  MUSdSAXICOLA  ALBIPRONS  (TMhadi). 

Ptyonura  albifrons  Tschudi,  Faun.  Per.,  Avee,  p.  167,  pi.  12,  fig.  2  (Peru). 
MuKXKtxicola  alhifinms  Beblbpsgh    and    Stolzmann,    OmiB,  1906,    p.  lOS 
(Vilcabamba). 

La  Raya,  3. 
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(2720)  BfU8CISAXKX>lJl  OBIBEA  ' 

Museisaaneola  grisea  Taczanowski,  Om.  P^rou,  vol.  2,  1884,  p.  213  (Maraynioc, 
Peru). 

Agrees  with  the  original  description. 
Above  OUantaytambo  (13,000  feet),  1, 

(2729)  MUSCISAXICOLA  ALBILOBA  LalkMMje. 

Muscisaxicola  albilara  Lavresnayb,  Rev.  et  Mag.  Zool.,  1855,  p.  60.  (Tyi>e 
locality  by  subsequent  designation  "vicinity  of  Santiago,  Chile.") 

We  have  specimens  of  aJbUora,  rufiveriex,  and  a  third  unidentified 
species,  all  taken  at  Cuchacancha,  Bolivia,  in  June,  indicating  the 
specific  distinctness  of  these  forms.  One  specimen  each  from  Machu 
Picchu  and  Limbani,  Peru,  and  from  Cuchacancha,  Bolivia,  agree. 
I  have  seen  none  from  Lake  Junin. 

Above  Machu  Picchu  (14,000  feet),  1. 

(2730)  muscisaxicola  RUFIVERTBX  d'Orbifnj  and  LafrMuye. 

Muscisaxicola  rufivertex  d'OBBioNY  and  Lafrbsnate,  Syn.  Av.,  pt.  1, 1837,  p  66 
(CJobija,  Boli\da  f» Chile], ).—Sclatbb  and  Salvin,  Proc.  Zool.  Soc,  1869,  p. 
154  (Tinta). 

Muscisaxicola  occipitalis  R1DOW4.Y,  BulL  U.  S.  Nat  Mus.,  vol.  10,  1887,  p.  430 
(Lake  Titicaca). 

These  specimens  agree  closely  with  about  an  equal  number  from 
Cuchacancha  (11,000  feet),  near  Cochabamba,  Bolivia,  and  also  two 
from  the  Titicaca  district.  One  of  the  latter,  and  another  from  near 
Cuzco,  have  the  under  tail  coverts  tinged  with  rufous,  a  character 
attributed  to  M.  r.  ruficrissa  Cory.  I  have  seen  no  specimens  from 
Cobija,  "BoUvia''  [=coast  of  Chile]. 

La  Raya,  6;  Calca,  1 ;  Ttica-Ttica,  3;  above  OUantaytambo  (12,600 
ft,),  1. 

(272S)  MUSCISAXICOLA  MACUUBOSTRIS  iTOrblg^r  and  Lmfrenwye. 

Museiioxieola  maculirostris  d'OBBiONv  and  Lafbbsnatb,  Syn.  Av.,  pt.  1,  1837, 
p.  66  (La  Paz,  Bolivia).— Sclateb  and  Salvin,  Proc.  Zool.  Soc.,  1869.  p.  154 
(Tinta). 

I  detect  no  variation  in  a  large  series  from  Peru,  Bolivia,  and 
northern  Chile. 
Huaracondo  Canyon,  2;  Pisac,  2;  Cuzco,  1;  Ttica-Ttica,  8. 

(2785)  MUSCISAXICOLA  FLUVUTIUS  Scfattar  and  SaMa. 

Muscisaxicola  fiuviatUis  Solatbb  and  Salvin,  Proc.  Zool.  Soc.,  1866,  p.  187 
(Lower  Ucayli),  1876,  p.  16  (Potrero).— Bbblepsch  and  Stolzmann,  Omis 
1906,  p.  85  (Santa  Ana;  Idma). 

The  presence  of  a  species  of  this  Temperate  Zone  genus  in  the 
TropicfiJ  Zone  presents  an  exceptionally  interesting  problem  in  dis- 
tribution. 

Rio  Comberciato,  1. 
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(27»t)  LB8BONIA  NIGKB  OBBAS  (Sdator  md  QtMm). 
Centrites  areas  Sclateb  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  151  (Tinta,  Peru). 
Huaracondo  Canyon,  1 ;  Galea,  1 ;  La  Raya,  1. 

(277S)  TOmROSTBUM  CINEREUM  CINEBEUM  (Iiiiiia«iis). 

Todus  einereus  Linnabub,  Syst.  Nat.,  vol.  1, 1766,  p.  178  (Siirinam). 
Todirostrum  einereum  Sclatbb  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Maranura; 
Potarero). 

These  specimens  have  somewhat  more  black  on  the  head  than 
those  in  a  series  from  the  lower  Orinoco,  but  agree  with  them  in 
other  respects.  They  thus  show  no  approach  to  the  green-backed 
T.  c.  cohreum  of  southern  Brazil.  The  white-throated  T.  sdateri,  is 
evidently  confined  to  the  Pacific  coast  r^on. 

Santa  Ana,  6;  Idma,  1;  Chauillay,  1;  San  Miguel  Bridge,  2. 

(2802»)  EUSCABTHMUS  LEUGOGASTEB  Hennwyr. 

Euscarthmus  leucogcster  Hellmayb,  Nov.  2iOol.,  vol.  21,  1914,  p.  169  (Carabaya, 
S.  E.  Peni). 

Agreeing  with  Hellmayr's  description. 
Rio  Comberciato,  1. 

(2806a)  EUSCABTHMUS  MABGABITACBIYBNTEB  BUFIPES  (liKluidl). 

OreMlu$  rufipu  Tbghitdi,  Faun.  Per.,  1845-7,  p.  165.    (Pern). 
Eu»Gar(hmu9  tDuehereri  Sclatbb  and  Salyxn,  Proc.  Zool.  Soc.,  1876,  p.  16  (Mara- 
nura). 

Apparently  to  be  referred  to  this  form.    I  have  no  satisfactory 

material  for  comparison.^ 

Santa  Ana,  2. 

(»is)  busgasthbus  ptbbhops  oata^ 

BuKoriknus  pffrrhopi  Gabanm,  Joum.  fftr  Omith.,  1874,  p.  08  (Ttanbopata, 
Peru). 

Idma,  1. 

(2820)  CAENOTBIOCUS  BUnCEPS  (JUAtnuif). 

Mtudeapa  {Tddirostnm)  rufleepi  LAyBBSHATB,  Rer.  Zool.,  1843,  p.  291  (Colom- 
bia). 

An  adult  female  has  the  head  and  throat  somewhat  paler  than  in 
Colombian  specimens,  but  aside  from  this  I  am  tmable  to  find  any 
difference  between  it  and  a  Colombian  series. 

Cedrobamba,  1. 

<282«)  LOPHOTBICCUS  SQUAMAECBISTATUS  HYPOCHLOBUS  BcrtopMh  and  TmhmvwAL 

Lophotrieeus  BquaTnieristaiuM  hypochhrtu   Bbblbpsgh  and  Stqlzmann,  Omis, 

1906,  p.  85  (Idma,  Peru). 
Lophotrieeui  9q%uanaecnttaiu$  pU^us  RmowAT  (not  Techudi),  Bull.  V.  8.  Nat. 

Mua.,  No.  60,  -pi.  4,  p.  871. 

The  characters  on  which  this  race  are  based  are  pronounced  in 
specimens  from  Santo  Domingo,  southeastern  Peru. 
Idma,  3;  Rio  San  Miguel  (4,000  feet),  1. 

«  Bee  Berkpedi  end  SUdsxnftiiii,  Pioo.  ZooL  800.,  1800,  p.  860. 
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(2829)  OBGHILU8  BCAUDATUS  (#CMIfB|r  m 

Tddvrottrum  eeaudatum  d'ORBiONT  and  Lafrbsnats,  Syn.  Av.,  pt.  1, 1837,  p.  47 
(Ymacares,  Bolivia). 

Found  in  the  Tropical  Zone.  Compared  with  two  Bolivian  speci- 
mens (Rio  Chimorfi)  the  two  birds  listed  below  have  the  crown-cap 
larger,  the  superciliary  more  apparent,  the  sides  with  less  greenish 
yellow.  These  dififerences  may  in  part  be  due  to  the  make-up  of 
the  skins. 

Rio  Cosireni,  2. 

(2840)  PHTLLOSCARTBS  YENTRAUS  ANGUSTIBOSTBIS  (Lafreraaye  and  d'OrMgiv). 

Muscieapa  angtutiro$tr%8  Lafbbsnatb  and  d'ORBiONT,  Syn.  Av.,  pt.  1,  1837t 
p.  52  (Yungas,  Bolivia).    See  von  Berlepsch,  Omis,  vol.  14,  1907,  p.  486. 

Lepiopogon  triiiis  Sclatsr  and  SALvm,  Proc.  Zool.  Soc.,  1876,  p.  254  (Simacu, 
BoUvia). 

On  the  basis  of  descriptions  only,  I  refer  to  this  species  the  speci- 
mens listed  below,  one  from  Santo  Domingo,  southeastern  Peru,  and 
two  from  Incachaca,  Bolivia.  The  San  Miguel  Bridge  birds  have 
slightly  less  yellow  on  the  throat,  and  the  upperparts  are  somewhat 
duller  with  the  crown  less  bright  than  the  back.  These  birds  are 
barely  separable  subspecifically  from  Leptopogon  Jlavovirens  Law- 
rence, of  which  we  have  the  type,  but  in  default  of  authentic  speci- 
mens of  true  verUralia  I  make  no  further  comment  on  their  relationship. 

San  Miguel  Bridge,  3. 

(2847)  MYIOSTMPOTBS  ACUTIPENNIS  (ScliU«r  and  Salrla). 

Hapdlocereui  aeuHpennii  Sclatbr  and  Salvin,  Proc.  Zool.  Soc.,  1873,  p.  137 
(Bogota).— Bbrlbmoh  and  Stolkmank,  Onds,  1906,  p.  86  (Idma). 

This  species  ranges  from  the  Tropical  to  the  Temperate  Zone  with- 
out apparent  variation.    I  have  only  a  female  from  Colombia. 

Rio  San  Miguel,  2;  Santa  Ana,  2;  Idma,  2;  San  Miguel  Bridge,  3; 
Galea,  1. 

(28U)  ORBOTRIOCUS  FLUMBEICEPS  (LftwrMwe). 

Pogonotriceut  plumheicepi  Lawrbncb,  Ann.  Lye.  Nat.  Hist.  New  York,  vol.  9, 
1870,  p.  267  (Bogot4). 

Compared  with  four  specimens  from  Colombia,  tiiese  Peruvian 
birds  have  tiie  throat  more  extensively  gray,  tiie  breast  more  olive. 
Idma,  4. 

(2871)  SBSPOPHAGA  OiNEREA  CINERBA  (StrickUad). 

Eu9carthmtu  cinerea  Strickland,  Ann.  Mag.  Nat.  Hist.,  vol.  13,  1844,  p.  414 
(Chile-Bolivia). 

Banges  from  the  Tropical  to  the  Temperate  Zones.  Specimens 
from  the  upper  zone,  however,  are  slightly  larger  tiian  those  from  the 
lower. 

Idma;  1;  San  Miguel  Bridge,  5;  ChospiyoC;  2;  Calca,  3;  Pisac,  1. 
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(2880)  ANAERBTES  FABULUS  AEQUATORUUS  BflriepMh  mnd  Tftcnnowflld. 

Anaeretes  pcarultu  aequatarialis  Berlepsch  and  Taczanowski,  Proc.  Zool.  Soc., 
1884,  p.  296  (Cechce,  W.  Ecuador). 

There  is  remarkably  little  variation  in  this  species,  it  being  possible 
to  match  specimens  from  Chile  with  others  from  Ecuador.  When, 
however,  comparable  series  are  examined,  it  i^pears  that  birds  from 
Colombia,  Ecuador,  and  Peru  have  the  crest  less  developed  and  not  so 
black,  the  back  averaging  browner,  the  forehead  and  nape  less 
streaked  with  white,  the  orbital  and  auricular  region  less  black.  In 
the  Urubamba  Valley  this  bird  was  found  chiefly  in  the  Subtropical 
Zone;  in  Colombia  it  reaches  the  Temperate  Zone. 

San  Miguel  Bridge,  2;  Torontoy,  4;  Occobamba  Valley,  3;  Machu 
Picchu,  1. 

(2884)  ANAEKETES  FLAVIROSTBIS  SdiUw  and  Sahria. 

Anaereteiflavirostris  Sclatbr  and  Salyin,  Proc.,  Zool.  Soc.,  1876,  p.  355  (Tilodlo, 
Bolivia). 

This  is  apparently  a  Temperate  Zone  representative  of  Anaeretes 
parulus.    Our  specimens  agree  with  others  from  Bolivia. 

OUantaytambo,  2;  Huaracondo  Canyon,  3;  Calca,  1;  Pisac,  1; 
Cuzco,  6. 

(2886a)  ANAKRETB8  AGBAPHIA  (^hapmaa. 

AnaereUs  agraphia  Chapman,  Proc.  Biol.  Soc.  Wash.,  vol.  32, 1919,  p.  263  (Idma, 
9,000  feet,  near  Santa  Ana,  Peru). 

Specific  characters. — Quite  unlike  any  described  species  of  the  genus, 
but  most  nearly  resembling  Anaeretes  agilis  Sclater,  from  which  it 
differs  in  having  no  streaks  above  or  below,  the  crest  wholly  black,  etc. 

Known  only  from  Uie  type,  taken  by  Heller  above  Idma,  at  an  alti- 
tude of  9,000  feet.  This  is  probably,  like  A.  agiiiSf  a  species  of  the 
Temperate  Zone. 

(2888a)  MIONECTES  STRUTICOLUS  POUOCEPHALUS  TKhndl. 

Mumectes  poliocephalus  Tbchtjdi^  Faun.  Per.,  1845-46,  p.  148,  pi.  9,  fig.  1  (Peru, 
' '  tie!  em  Waldr^ficm  ")• 

Inhabits  the  Subtropical  Zone.  Differs  from  a  topotypical  series 
of  true  striaticoUis  of  Bolivia,  in  having  the  white  streaks  of  the 
throat  less  extended  on  to  the  breast;  the  sides  and  flanks  less  heavily 
streaked,  the  center  of  the  belly  somewhat  deeper  yellow  and  with 
fewer  streaks;  the  pliunbeous  of  the  head  more  sharply  defined,  par- 
ticularly on  the  sides  of  the  neck,  from  the  olive-green  behind  it.  The 
Peruvian  bird  is  intermediate  between  the  Bolivian  and  Colombian 
forms,  but  differs  sufficiently  from  both  to  be  recognizable. 

Idma,  6;  San  Miguel  Bridge,  3. 
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(2tM)  LEPTOPOGON  8VPBBGILIARI8  SVPEBOUABIS  TMkiidU 

Leptopogon  iupercHUorii  TtCHUDi,  Arch.  tUt  Nstuig.,  1844,  vol.  1,  p.  275  (Gen. 
Peru).— Bbblbpsoh  and  Stoumann,  Omis,  1906,  p.  86  (Idma). 

Our  specimens  are  less  yellow  below  than  Colombian  specimens  of 
poUoeepJudua;  have  the  plumbeous  cap  more  restricted,  the  wing- 
ooTerts  less  ochraceous.  The  differences  are  carried  to  the  extreme  in 
a  series  from  Locotal,  Bolivia,  which,  however,  may  well  stand  with 
the  Peruvian  race* 

Idma,  4. 

(28M)  LEPTOPOGON  BUFIPECTUS  TftCHUwirald. 

Leptopogon  rufipeetus  Taczanowski,  Om.  Ptou,  vol  2, 1884,  p.  249  (Ropayb&mba. 
Peru). 

Agreeing  with  Taczanowski's  description.  Evidently  related  to 
L.  eryihrops,  but  the  front  is  blackish  and  the  throat  and  breast 
dive  tinged  with  ochraceous. 

Idma,  1;  San  Miguel  Bridge,  4. 

(29M)  TYRANNISCOS  CINEBEICEPS  (Sctelw). 

Tynmnulus  einereicepi  Sclateb,  Proc.  Zool.  Soc.,  1860,  p.  69  (PaUatanga,  Ecua- 
dor). 

Agreeing  with  specimens  from  Santa  Elena  and  below  Salento, 
Colombia. 
Idma,  1;  San  Miguel  Bridge,  1. 

(SMte)  TYRANNISCUS  BOUVIANUS  TIRIDISSnraS  Schrtor. 

Tyranniscut  viruHsHmus  Scijlteb,  Proc.  Zool.  Soc,  1873,  p.  782  (Gosnipata, 

8.  Peni). 
Tyranniieui  holivianw  Bbblbpsch  and  Stouemann,  Omis,  1906,  p.  86  (Idma). 

Found  in  the  Subtropical  Zone.  Easily  distinguishable  from  T.  b. 
bolivianus  by  its  much  yellower  coloration,  particularly  of  the  under- 
parts. 

Idma,  5. 

(29U)  ELAKNU  FLAVOGA8TBR  FLAVOGA8TBB  (nudbcrC). 

PiprafiavogoBUr  TBajUBEna,  M^m.  Acad.  St.  Petenb.,  vol.  8, 1822,  p.  286  (Brazil). 
Elainea  pagana  Sclatbb  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Maranura). 
Elaenea  flavogaster  Beblbpsgh  and  Stolzmann,  OmiB,  1906,  p.  86  (Santa  Ana). 

An  abundant  species  of  the  Tropical  Zone. 
Santa  Ana,  10;  Idma,  1. 

(2942)  BLABNIA  GIGAS  ScUtcr. 

Elainea  gigas  Sclatbr,  Proc.  Zool.  Soc,  1870,  p.  831  (Napo). 

Agree  essentially  with  Zamora,  Ecuador,  specimens. 
Idma,  2. 
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(XM4)  KLABNIA  GBI8TATA  PilnliL 

Elairua  cristata  Pblzbln,  Om.  Brae.,  18(59,  pp.  107, 177  (Goiaz,  Brazil).— Ber- 
LEP8CH  and  Stolzm ANN,  Omis,  1906,  p.  86  (Santa  Ana). 

(294f )  BLABNU  ALBICEP8  MODB8TA  TMndl. 

Elaenia  modesfja  Tschudi,  Archiv  fflr  Natur^.,  1844,  vol.  1,  p.  274  (W.  Peru). 
Elairua  ailneeps  Sclatsb  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Huiio;  tfara- 

nura;  Potrero). 
Elaenia  albieeps  modesta  ?  Bbrlbpsch  and  Stolzm ann,  Omis,  1906,  p.  87  (Idma). 

As  Ton  Berlepsch  has  remarked  ^*,  it  is  uncertain  whether  aJbiceps 
is  represented  in  Peru  by  one  or  more  races.  It  is  my  present  opinion 
that  there  is  more  than  one  race,  but  in  expectation  of  the  receipt  of 
additional  material  I  defer  an  attempt  to  determine  the  Peruvian 
status  of  this  species.  Meanwhile,  I  refer  specimens  from  the  Sub- 
tropical 2jone  to  this  race,  which  I  assume  is  typically  represented  in 
our  collections  by  a  series  from  near  IJma.  The  Temperate  Zone 
form  is  evidently  separable. 

San  Miguel  Bridge,  5;  Occobamba  Valley  (9,100  feet),  1;  Toron- 
toy,  1. 

{2U9m)  mJJOOA  ALBSCEPS,  mw  — bf  cIm. 

Specimens  from  the  Temperate  2k)ne  evidently  represent  a  zonal 
form  of  this  species,  but  I  await  the  receipt  of  additional  material 
before  presenting  a  definite  conclusion  in  regard  to  their  status. 

Chospiyoc,  3;  Pisac,  7  (2  juv.). 

(2MS)  BLAENU  PAIXATANGAE  Schrtor. 

Elairua  pallatangae  Sglatbb,  Proc.  Zool.  Soc.,  1861,  p.  407,  pi.  41  (Pallatanga, 
Ecuador). 

Von  Berlepsch  refers  specimens  from  Marcapata,  southern  Peru,  to 
this  species.    I  have  no  topotypical  material. 
Torontoy,  1. 

(IMS)  ELAENU  OB8CUBA  OBSCUBA  (Ufrww7*  ud  d'OrUgny). 

Mtacipeta  obBcura  Lapbbsnatb  and  d'OBBiGNr,  Syn.  Av.,  pt.  1,  1837,  p.  48 

(Yangafl,  Bolivia). 
Elairua  oUeura  SglAtbr  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Huiro). 

Agrees  with  two  topotypical  si>ecimens. 
San  Miguel  Bridge,  1. 

(2MK)  MTIOPAG18  TnODICATA,  mifmptdm. 

Elaerda  viridicata  Bbblepsch  and  Stolzmann,  Omis,  1900,  p.  87  (Santa  Ana). 
Elairua  placeru  Sclatsb  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Maranura). 

A  single  specimen,  in  poor  condition,  does  not  admit  of  satisfac- 
tory identification. 
Idma,  1. 

•  Omis,  Tol.  24, 1907,  p.  406. 
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(2979)  8UBLBGATUS  FASCUTUS  FASCUTUS  (llNialMrg). 

Piprafasciata  Thunbbro,  M^m.  Acad.  Imp.  Sd.  St.  Petersb.,  vol.  8,  pp.  288,  285 

(Brazil). 
Suhlegattn  griseocularis  Sclateb  and  Salvin,   Proc.  Zool.   Soc.,  1876,  p.   16 

(Maranura). 
Sublegatus  fasciatus  Berlbpsch  and  Stolzmann,  Ornis,  1906,  p.  87  (Santa  Ana). 

Found  in  the  Tropical  Zone, 
Santa  Ana,  5. 

(2981)  MTIOZETETES  CAYENNENSIS  (UnBMU). 

Musdcapa  cayennenm  Linnaeus,  Syst.  Nat.,  vol.  1, 1766,  p.  327  (Cayenne). 
Myiozetetes  cayennensis  Sclater  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Huiro). 

(2984)  MYIOZETETES  SIMIUS  CONNIVENS  B<rle»»di  mnd  Stobmum. 

MytozfUtes  rimilis  conniveni  Berlbpsoh  and  Stolzmann,  Ornia,  1906,  p.  87, 
(Santa  Ana,  Peni). 

Agree,  on  the  whole,  with  eastern  Colombia  specimens,  but  are 
smaller. 
Idma,  3. 

(2990)  CONOPIAS  CINCHONETI  (TtalnidO. 

Tyrannus  dnchoneti  Tbohudi,  Faun.  P^u«  1844-45,  p.  151,  pi.  8,  fig.  2  (Peru). 

Colombian  specimens  are  considerably  smaller  than  this  male  from 
Peru,  and  if  the  difference  proves  to  be  constant  it  liiay  warrant  their 
subspecific  separation. 

Idma,  1. 

(8007)  MTIODTNASTES  CHBTSOCKPHALU8  CHRY80CIPHALU8  (TMtadO. 

Scaphorkynchui  chry$oeephahu  Tschudi.  Arch,  ftir  Natuig.,  1844,  vol.  1,  p.  272 

(Peru). 
Myiodynastes  diryiocephaluB  Sglatsb  and  Salvin,  Ploc.  Zod.  Soc.,  1876,  p.  16 

(Huiro).— -Bbrlbpsoh  and  Stolskann,  Orais,  1906,  p.  88  (Idma). 

Inhabits  the  Subtropical  Zone. 
San  Miguel  Bridge,  5. 

(8018)  mRUNDlNEA  8CLATBRI  lUlalMcdt. 

Binmdinea  tdaUri  Rbinhabdt,  Fuglef.  BnM.  Gamp.,  1870,  p.  147  (Peru).— Bbr- 
LEPSCH  and  Stolzmann,  Omis,  1906,  p.  89  (Pacaymayo). 

A  rather  rare  inhabitant  of  the  barren  canyon  sides  in  the  Sub- 
tropical Zone. 
Colpani,  1  male;  Paltaybamba  (5,000  feet),  1  male. 

(3022)  MYIOBIUS  CINNAMOMEUS  dNNAMOMEIJS  (d'Orblgny  and  LafrenMye). 

Muadpeta  cinnamomea  d'ORBioNT  and  Lafrbsnatb,  Syn.  Av.,  pt.  1,  1837,  p. 

49  (Yun<:;a8,  Bolivia). 
Myiohius  dnnamomeus  Berlbpsoh  and  Stolzicann,  Omis,  1906,  p.  89  (Idma). 

Common  in  the  Subtropical  Zone.     I  have  seen  no  Bolivian  speci- 
mens. 
Idma,  2;  San  Miguel  Bridge,  10;  Torontoy,  1. 
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(SMI)  BfTKNBira  FASOATOS  SATUBATC8  Bwlipirfc  mmi  I 

MyiobiuB  naeviuB  $ahtraluB  Bsblxpsgh  and  Stolsmann,  Omk,  1906,  p.  88 

(Ghirimoto;  Santa  Ana,  Peru). 
MifiMus  naeviui  Solatbh  and  Salvik,  Pioc.  Zool.  Soc.,  1876,  p.  16  (Potreio). 

Common  in  the  Tropical  Zone,  ranging  upward  to  tiie  lower  border 
of  the  Subtropical.  Some  of  the  specimens  listed  below  can  be 
matched  by  otiiers  from  Colombia. 

Santa  Ana,  7;  San  Miguel  Bridge,  3. 

(StW)  BfTK»IU8  OCHBACSnrBNim  (GWbnii). 

Mitnphanet  othraeeivenUr  Oabamis,  Jonm.  fttr  Ond^.,  1878,  p.  820  (Tilottlo, 

BoUvia). 
Uyiobiui  ntbochraeeui  Solatbb,  Froc.  Zool.  Soc.,  1887,  p.  50  (Tflotflo,  BoHvia). 

Idtfitified  from  descriptions.  As  Bdater  remarked,  the  generic 
affinities  of  this  species  appear  to  be  with  Myiobiua  ptdcher.  It  is 
eertainly  not  referable  to  MUrephanes.  Tb%  adult  male  has  an 
orange-flame  crest  as  in  M.Jkmeane  aod  Jf.  puleher. 

Idma  (9,000  feet),  1  mde  adult. 


(SMI)  ■IfnDOCHANBS  POBCILUKIJ8  PBKUAlfDS  Btttopsdi  and  I 

Smpidoehanei  poecUwui  peruanut  Bbrlkpsoh  and  Stolzmank,  Proc.  Zool.  Soc., 
1896,  p.  866  (Garitadel  Sol>  Peru). 

On  comparison  with  Ccdombian  speeimeDs,  a  female  exhibits  the 
characters  ascribed  to  this  race. 
San  Miguel  Bridge,  1. 

(1056)  MITREPHANBS  OUYAGEUS  Bcrlepadi  and  Stofaunuuu 

Mitrephanei  oKvaenu  Bxblbpsch  and  BrountAKK,  Ibis,  18N,  p.  801  (Garita'del 
Sol,  Peru). 

Found  in  the  Subtropical  Zone.  I  have  no  q>ecimeDs  for  compari- 
son, but  the  species  is  said  to  range  from  central  Peru  to  Bolivia, 
and  Idma  is  within  ^e  heart  of  this  r^on. 

Idma,  2, 

'  (MM)  SATOSNIS  NIGRICANS  LATIROSTBIS  (Cabute  mmi  Bthm). 

Avianax  laHro9tri$  Oabanib  and  HsDni,  Hub.  Hein.,  vol.  2, 1859,  p.  68  (Bolivia). 
Sayomii  rdgrieam  dneraoea  AtrrHOBS  (not  Lafresnaye).  See  Bangs  and  Penard, 

Bull.  Mua.  Oomp.  Zool.,  1919,  p.  28. 
SoffomiM  cineraeea  anguiUro$tri$  Bbxlbpsor  and  Taobanowski,  Proc.  Zool.  Soc., 

1896,  p.  857  (La  Merced,  Peru);  Omis,  1906,  p.  85  (Santa  Ana). 

In  spec^ens  from  Colombia  and  Venezuela,  the  wing  and  tail 
average  shorter,  the  bill  larger  tiian  in  those  from  Peru  and  Bolivia; 
but  I  can  detect  no  diagnostic  difference  in  color  which  would  sepa- 
rate north^n  from  southern  birds,  and  consequently  would  apply 
the  name  given  to  the  Boliviim  bird  to  all  Soutii  American  specimens 
of  Sayamis  nigricans. 

San  Miguel  Bridge,  4. 
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(MMa)  EBfPIDONlX  TEAILU  ALNORUM  Bnmmm. 

Empidonax  iraiUi alnorum  Brbwstbb,  Auk,  1896,  p.  161  (Upton,  Maine). 
7  sinpidonax  putiUus  tmUU  Bbblbfmh  and  Stoleicank,  Omia,  1906|  p.  90  (Santa 
Ana,  male  Dec.).  » 

Berlepech  and  Stolzmaiin  were  uncertain  whether  to  refer  a  sin^e 
specunen  in  worn  plmnage  to  the  eastern  or  western  form  of  this 
species,  and  I  am  in  the  same  position  regarding  a  specimen  from 
Cusco.    Bidgway  records  ahun'wn  from  Ecuador. 

Cuzco,  1  (Nov.  30). 

(iMt)  MTlOCHANn  ABD06UGCS  ABDOSUCIS  (UfrMMqre). 

TgrmmuUa  ardotkuaJjAnamm ATM^  Rev.  ZooL,  1844,  p.  80  (Oolombia). 

Inhabits  the  Subtropical  2jone.  There  is  a  slight  lightening  on 
the  abdominal  r^on  which  apparently  indicates  an  approach  to 
M.  a.  pUbiua. 

San  Miguel  Bridge,  4;  Torontoy,  1. 

(SM4)  MTIARCmiS  TYBANNULUS  CHLOBBPI8CIU8  Bwlipirfc  md  Lev«klha. 

Myiarthui  tyranmdui  Marepitdua  BmKLBPBOB  and  LkvbrkOhn,  OmiB,  vol.  6, 

1890,  p.  16  (Cuyaba,  Biazil). 
Myiarehu$  erytJuroeerau  Sclatbr  and  Salyiv,  Proc.  Zool.  Soc.,  1876,  p.  16 

(Maianura). 
Myiaathus  mmotmta  Morepiaciui  Bbrlepsch  and  Stolzmann,   Omis,  1906, 

p.  89  (Santa  Ana). 

Berlepsch  refers  a  specimen  from  Santa  Ana  to  this  race,  but  a 
single  bird  in  our  collection  from  the  same  locality  is  much  grayer 
than  any  one  of  a  large  series  from  CJhapada,  Matto  Grosso. 

Santa  Ana,  1. 

(3088)  MYIABCHUS  CEPHALOTES  TmaamrntHA, 

Myiardmi  aphdloUi  Taozanowbki,  Proc.  Zool.  Soc.,  1879,  p.  671  (Tambilio 
Peru). 

Two  specimens  apparently  represent  this  species  of  which  my  only 
other  Peruvian  specimen  (from  Province  of  Hu&naco)  is  in  much 
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worn  plumage.    Colombian  specimens  referred  to  this  species  ^  have 
the  outer  vane  of  the  outer  tail  feather  much  paler  than  in  these 
three  Peruvian  examples. 
Chftuillay,  1;  Bio  San  Miguel  (4,600  feet),  1. 

(SOM)  MYIARCHUS  PELZELNI  BcriepMli- 

Mpiar^ui  peUeLni  Bbrlbpsoh,   Ibis,  1883,  p.  139   (Bahia).— Bbrlbpsch  and 
SroLSMANir,  OmiB,  1906,  p.  89  (Santa  Ana). 


(3M4)  MYIABCHUS  ATRICEPS 

liyian^ufatricepi  Gabanis,  loom.  fOr  Onith.,  1888,  p.  215  (Tuctiman,  Argentina) 

A  male  agrees  with  a  specimen  from  Tucuman. 
Torontoy,  1, 

•     CSIM)  TnUNNUS  imANCHOUCUS  If  BLANCHOUCIS  yUm&L 

Tpwrvmu  mtUmekoKaa  VibuiLOT,  Noqv.  Diet  d'Hist  Nat,  vol.  85, 1819,  p.  84 
(Ftaiguf^)*— SoLATBR  and  SALvnf ,  Pn>c.  Zool.  Soc.,  1876,  p*  16  (Huiro.— 
Bkblbfbc?  nnd  Stolzmavk,  OnuB,  1906,  p.  90  (Idma). 

Inhabits  the  TrofMeal  Zone  and  ranges  upward  to  the  Subtropical. 
Rio  Cosireni,  1;  Idma,  2;  San  Miguel  Bridge,  4. 

Family  PIPRIDAE. 

MAKAKINS. 

(Slit)  PIPBA  CHL0K0MER06  TKhndl. 

Pipra  dilorcmero$  Tbobudi,  Arch,  far  Naturg.,  1844,  vol.  1,  p.  271  (Fern). 
Rio  Oosireni,  1  female. 

(S12S)  PIPBA  LBUCOCnXA  COMATA  Bwlipich  and  SUilsmuui. 

Pipra  UucocUla  comata  Bbblbpsch  and  Stolzmann,  Ibis,  1894,  p.  392  (Ghancha- 
mayo,  Peru). 

Two  specimens  confirm  the  characters  on  which  this  race  is  based. 
Idma,  2  males. 

Family  COTINGIDAE. 

COTINGAS. 

(S212)  PLATYPSABIS  AUDAX  (Cdbaals). 

Hadro$tomu8  audax  Gabanis,  Joum.  fOr  Omith.,  1873,  p.  68  (Mimteiico,  Peru). — 
Bb&lbpsch  and  Stolzmann,  Omis,  1906,  p.  90  (Gaainchihua,  6,400  feet). 

A  specimen  in  tiie  plumage  of  the  female  labeled  ^'male^  testes  not 
enlarged,"  by  Chapman.    I  have  seen  no  other  examples. 
Midway  between  Torontoy  and  San  Miguel  Bridge,  1  female. 

t»  Bun.  Amer.  Mus.  Nat.  Hist.,  vol.  36, 1017,  p.  476. 
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(S218)  PACHTBHAMFHUS  TEBSKXKLOB  YBRSIOOLOR  (Htftlrab). 

Vireo  vemeolor  Habtulvb,  Rev.  Zod.,  1S48,  p.  289  (Cdmbia). 
Padiyrhamphui  venioolor  Bbblbpsoh  and  Stolzmann,  Omia,  1906,  p.  90  (Idnut). 

An  adult  male  agrees  witb  others  from  Cdombia,  but  has  the 
underparts  with  fewer  bars. 
San  Miguel  Bridge,  1  male. 

(S270-I271)  BUnCOLA  PERUVIANA  PEBUVIANA  1 


Riipicola  peruviana  Latham,  Ind.  Om.,  1790,  vol.  2,  p.  555,  based  on  Le  Goq-de- 

roche  de  Perou  of  Buffon,  vol.  4,  p.  437;  PI.  Enl.,  p.  745. 
Rupieola  tatwrata  Cabanis  and  Hbinb,  Mus.  Hein.,  1859,  vol.  2,  p.  99  (Bolivia). 
Rupicola  peruviana  tahmUa  Bbblbfsch  and  Stolzmann,  Omis,  1906,  p.  90  (Idma). 

A  common  species  in  the  Subtropical  Zone  at  Idma,  and  also 
occurring  in  the  Urubamba  Canyon  at  Machu  Picchu. 

Further  consideration  of  the  subject  leads  me  to  befieve  l!hat  the 
view  provisionally  advanced  in  the  Bulletin  of  the  American  Museum 
of  Natural  History  ^  in  regard  to  the  proper  application  of  the  name 
peruviana  is  the  correct  one,  namely,  that  the  bird  figured  by'Buffon 
is  tibe  southern,  not  the  northern  form  <rf  this  species  in  which,  as  his 
plate  shows,  the  black,  8ub^>iotl  portion  of  the  tertials  is  covered  by 
the  overlapping  feathers,  their  exposed  portion  being  wholly  gray. 
In  the  northern  bird  the  gray  of  the  tertials  is  so  restricted  that  the 
subapical  black  area  is  visible  beyond  the  tip  of  the  overlying  feather. 
In  body  color  Button's  plate  is  more  nearly  like  the  northern  bird, 
but  without  regard  to  the  possibility  of  the  plate  having  faded  in  the 
century  and  a  quarter  since  it  was  colored,  the  tertial  character 
described  is  the  more  pronounced  and  definite  of  the  two  and  ap- 
parently compels  us  to  apply  Latham's  name  to  the  Peruvian  form 
having  the  exposed  portion  of  these  feathers  wholly  gray. 

It  may  be  argued  that  specimens  of  the  cock-of-the-rock  from 
northern  rather  than  southern  Peru  would  be  more  likely  to  find 
their  way  into  the  hands  of  naturalists.  But  it  must  be  remembered 
that  Cuzco  was  one  of  the  earliest  places  settled  by  Europeans  and 
it  had,  therefore,  long  been  a  gateway  f<^  products  of  the  montafia 
when  Button's  plate  was  made.  We  should,  therefore,  I  think, 
restrict  our  evidence  to  the  actual  base  of  Latham's  name — ^that  is, 
Button's  plate — and  that,  in  my  opinion,  as  well  as  that  of  several 
other  naturalists  to  whom  I  have  shown  it,  depicts  the  bird  of  southern 
Peru  and  eastern  Bolivia.  If  this  view  be  correct,  saturata  Cabanis 
and  Heine  becomes  a  synonym  of  peruviana  Latham.  I  have  seen  no 
specimens  from  oth^  parts  of  Peru.  Those  from  Zamora  in  south- 
eastern Ecuador  are  referable  to  the  Colombia  form  aurea,  Berlepach 
and  Stolzmann  **  refer  specimens  from  the  Oianchamayo  district  to 
^' peruana^*'  but  at  that  time  the  distinctness  of  the  south  Peruvian 

•I  Vol.  86, 1017,  p.  490.  tf  Ibis,  1806,  p.  860. 
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form  was  not  recognized,  and  it  is  not  improbable  that  a  re-examina- 
tion will  show  the  Oiiandiamayo  bird  to  be  nearer  the  southern  than 
the  northern  form."  In  that  event  peruviana  and  aurea  will  be  found 
to  intergrade  between  Zamora  and  the  Chanchamayo  district. 

Huiro,  Luoumayo  Valley  (4,600  feet),  2  males;  Idma,  4  males,  2 
females;  near  San  Miguel  Bridge,  3  males. 

(SSM)  HBUOCKBBA  KUBEOCUStATA  (d'Orblgny  mnd  LafrenMye). 

Ampelis  rubrocrittaia  d'ORBiONY  and  Lafrbsnayb,  8301.  Av.,  pt.  1,  1837,  p. 
39  (Yimgas,  Bolivia). 

Found  in  iixe  forests  of  the  humid  Temperate  2jone.  I  have  seen 
no  Bolivian  specimens,  but  tiiose  listed  bdow  agree  with  a  large 
series  from  Colombia. 

Cedrebamba,  2;  Occobamba  Valley  (9,100  feet),  1;  Lucma  (0,000 
feet),  1. 

(SSIS)  CEFHALOPTBBII8  OBNATU8  Geiftiy. 

Cephdhpieruiornaiui GmojWBOT,^  Ann.  Mas.,  vol.  13, 1800,  p.  238,  pi.  17  (Brazil). 

Agrees  with  a  specimen  from  Buena  Vista,  Colombia. 
Rio  Comberciato,  male  adult. 

Family  HIRUNDINIDAE. 

SWALLOWS. 

(US7)  ATTIGOBA  FASCUTA  (Qmetta). 

Eirundofa$ciata  Qmsuk,  Sys.  Nat.,  vol.  1, 1789,  p.  1022J(0ayeime). 
Rio  Cosireni,  1  immature. 

OtaS)  OBOCSnUDON  MUBDiA  (GMrfn). 

PetrodteHdon  mwina  OASsm,  Proc.  Acad.  Nat.  6d.  Fhila.,  1858,  p.  370  (Ecuador) . 

Our  specimens  appear  to  be  typical. 

OUantaytambo,  3;  Maefav  Piediu  (12,000  feet),  1;  La  Raya,  1. 

(SSat)  OROCHBLIDON  ANDECOLA  (LtA^snuje  and  ^TOtttgnf). 

Hirundo  andecola  Lavrbsnatb  and  (I'Orbiokt,  Syn.  Av.,  pt  1,  1837,  p.  69  (La 
Paz,  BoUria). — ?  Hirundo  andicola  Sojitbr  and  Salvin,  Proc.  Zool.  80c., 
18e9,p.l61(Tiiita).. 

Taken  only  on  the  divide  at  La  Raya  where  we  also  found  0. 
murina.  We  have  not,  however,  taken  the  former  north  of  this 
point  nor  the  latter  soutii  of  it;  0.  andecola  waa  common  at  Tirapata. 

La  Raya,  1.  , 

■*  Stnoe  the  above  wm  written,  I  have  received  two  adult  males  from  Uteayaca,  in  the  Chanchamayo 
district,  which  satisfactorily  settle  the  proper  allooation  of  Latham's  name.  In  a  word,  they  practically 
agree  with  Boffon's  plate;  that  is,  in  general  tone  of  color  they  are  near  the  Colombian  and  Keuadorian 
btrd,  but  iB  the  patMm  of  the  tertials  they  exactly  resemble  the  ferm  ftom  soudiem  Peru  and  Bolivia. 
The  latter  character  is  so  much  the  more  pronounced  and  definite  of  the  two  that  these  birds  should  un- 
qnestloiiably  be  groaped  with  the  southern  rather  than  the  northern  form  and  they  tinn  confirm  the  view 
ejqpfwnd  above. 


Digitized  by  VjOOQIC 


102  BULLBTIK  nif  UNITED  STATX8  NATIONAL  MUSEUM. 

(tS42)  PTQOGHBUDON  CTANOLBUCA  (YldHoC). 

Himndo  eyanoleuea  VmLLOT,  Nouv.  Diet.  d'Hist.  Nat.,  vol.  14,  1817,  p.  509 

Paraguay). 
Atticora  eyanoleuca  SoLATBRand  Salyin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Bfacanura). 

Abundant  in  the  Subtropical  Zone  and,  on  the  Pacific  side,  descend- 
ing to  sea  leyel. 

San  Miguel  Bridge,  4;  Torontoy,  1. 

(3344)  ALOPOCHBUDON  FUCATA  (Teamiiick). 

HirundofiuxUa  Tbmminck,  PI.  OoL,  vol.  4, 1823,  pi.  161,  fig.  1  (Bradl). 

Agreeing  with  specimens  from  Chapada,  Matto  Grosso.    This  spo* 
cies  does  not  appear  to  have  been  before  recorded  from  Peru. 
Below  San  Miguel  Bridge,  2. 

(3347)  STELGIDOPTEBTX  RUFICOLLIS  RUFICOLLIS  (Vieillot). 

Hirundo  ruficoUis  ViBttLor,  Nouv.  Diet.  d'Hiat.  Nat.,  vol.  14,  1817,  p.  623 
(BrazU). 

Agreeing  with  specimens  from  Rio  and  Bahia. 
Below  San  Miguel  Bridge,  2. 

Famfly  TROGLODYTIDAE, 

WBBNS. 

(3185)  ODONTOBCHaUS  BHANICKU  BBANICKU  (TmbumwiU  umi  BcriefMh). 

OdontarhyrhchuM  braniekii  Taczanowski  and  Bbelbpsch,  Pioc.  Zool.  Soc.,  1885, 
p.  72,  pi.  6,  (Machay  and  Mapoto,  Ecuador). 

Two  specimens  agree  with  one  from  La  Palma,  Colombia,  but  have 
the  crown  somewhat  deeper  in  color.  This  appears  to  be  the  second 
record  of  the  species  for  Peru. 

San  Miguel  Bridge,  2. 

(3430)  dSTOTHORUB  PLAIBMBBI' QRAMINIOOLA  TiiiwuwiM. 

Ciitotkona  grammioola  Taobamowski,  Pioc  Zool.  Soc.,  1874,  p.  130  (Maraynioc, 
Peru).-~BBRLBP80H  and  Stolsmank,  Orais,  1906,  p.  74  (Puna  of  Idma). 

Identified  on  geographical  grounds  only,  since  I  have  not  seen 
typical  specimens.  The  interscapular  region  has  more  white  than 
in  Mquatoriaiis. 

Cedrobamba,  1  female. 

(3438)  TROGLODYTES  BfDSCUItVS  PUNA  Btrlipich  md  OHIimbb. 

TroglodyU$  miucuha  pwna  Bbrupsch  and  Stolbmann,  Pkoc  Zool.  Soc.,  1806, 
p.  320  (Ingnnica). 

A  common  form  of  the  arid  Temperate  and  Puna  Zones.  Speci- 
mens from  La  Raya  and  from  near  Cuzoo  are  more  deeply  colored 
than  those  from  Ollantaytambo,  which  show  in  their  paler  under- 
parts  an  approach  to  the  Santa  Ana  form.    Specimens  from  Toron- 
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toy  are  near  the  Santa  Ana  form  in  color,  but  are  intermediate  in 
size;  the  series,  as  a  whole,  showing  complete  intergradation  between 
the  Puna  and  Tropical  Zone  races. 

Ollantaytambo,  4;  Chospiyoc,  2;  Huaracondo  Canyon,  2;  Pisac,  2; 
Calca,  2;  Ttica-Ttica,  4;  Cuzco,  4;  La  Raya,  3. 

(t442)  TROGLODYTES  MUSCULUS  AUDAZ  Twdnidl. 

Troglodytes  audax  Tsohxjbi,  Faun.  Peruana,  1845-46,  p.  185  (Coast  of  Peru;  tee 
Beriepsch  and  Hellmayr,  Joum.  fUr  Omith.,  1905,  p.  6). 

Twelve  specimens  from  Santa  Ana  and  La  Merced  agree  in  size 
and  in  color.  In  the  first>named  character  they  are  like  a  large 
series  from  the  vicinity  of  lima,  but  as  might  be  expected,  they 
average  darker  in  color  than  Pacific  coast  specimens.  T^  difference, 
however,  is  slight  and  is  doubly  bridged  by  individual  variation. 
That  is,  specimens  in  the  Santa  Ana  series  are  as  l^ht  as  the  average 
Pacific  coast  bird,  while  others  from  near  lima  are  as  dark  as  any 
of  our  Santa  Ana  or  La  Merced  birds.  In  spite,  therefore,  of  the 
striking  differences  which  exist  between  the  climate  of  the  eastern 
and  western  bases  of  the  Andes,  and  notwithstanding  the  fact  that 
these  regions  are  separated  by  a  mountain  range  reaching  to  the 
Puna  Zone,  essentially  the  same  form  of  House  Wren  occurs  in  both. 

As  remarked  xmder  the  preceding  race,  specimens  from  San  Miguel 
Bridge  and  Torontoy  approach  the  Puna  Zone  race. 

Santa  Ana,  5;  San  Miguel  Bridge,  1;  Torontoy,  2. 

(M51)  TBOGU>DTTHS  SOLSITIIALIS  MACBOUROB  DwkpiA  mad  flttiB— ■■ 

Troglodytee  $ol&litM%»  maerounu  Bxrlbpsob  and  Btousmann,  Pn)C.  Zool.  8oe., 
1802,  vol.  2,  p.  55  (Gential  Pieni). 

l^ese  specimens  do  not  conform  exactly  to  the  description  of  this 
form,  and  comparison  with  topotypes  will  be  required  to  determine 
whether  they  are  typical. 

Torontoy  (9,500-10,700  feet),  2. 

(S458)  HENIOOKHINA  LEUOOPHBYS  LEUOOPHBYS  (TMhwU). 

TroglodyUe  leueophrye  Tsohudi,  Arch.  fOr  Natuig.,  1844,  p.  282  (Peru). 
Bmioorkma  Uueophryt  Bbrlepsoh  and  Stolzmann,  OmiB,  1906,  p.  74  (Idma). 

Common  in  the  Subtropical  Zone. 

Idma,  7;  San  Afiguel  Bridge,  8;  Torontoy,  1. 

Famfly  CINCLIDAE. 

DIPPERS. 

(S480)  CDfCLUS  LEUOOCBPHALUS  TMhudL 

Oindut  leueoeephahti  Tsohudi,  Arch.  fOr  Naftmg.,  1844,  p.  279  (Peru). 

Common  in  the  Subtropical  Zone. 
San  Miguel  Bridge,  2. 
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Famfly  TURDIDAE. 

THRUSHES. 

(SODS)  FiaNBBTICIIB  CKBBANUS  (TMlmdl). 

Twrdus  ierrmtu  TsoHum,  Arch.  fOr  Natoig.,  1S44,  toI,  1,  p.  280  (Fisru).— Bbb- 
LBP80H  and  SroLZMAim,  Omis,  1906,  p.  73  (Idma). 

A  female  is  apparently  to  be  referred  to  this  species. 
Torontoy  (9,500  feet),  1  female. 

(S511)  PLANESnCUS  LBUGOPS  CnMsuwwdd). 

Turdus  leUiDopa  Taozanowski,  Proc.  Zool.  Soc.,  1877,  p.  331  (Bopaybamba,  Peru). 
PLANKSnCUS,  ifedcs. 

A  female  from  San  Miguel  Bridge  and  an  imaezed  immature  sped- 
men  from  Idma  represent  a  species  of  the  phaeopygua  group  unknown 
to  me.  I  trust  that  with  the  receipt  of  additional  material  I  shall 
be  able  satisfactorily  to  determine  their  identity. 

(t544)  SBBflMBBULA  GIGAS  GIGANTODES  (OOwbIs). 

Tardus  gigantodei  Gabanib,  Joum.  fOr  Omith.,  1873,  p.  315  (Maiaynioc,  Peru). 

A  Temperate  Zone  species.  I  have  seen  no  topotypical  examples. 
Birds  from  northern  Peru  agree  with  those  from  the  western  and 
central  Andes  of  Col(»nbia,  which  I  have  identifiedi  therefore,  as 
gigantodes.^  The  male  listed  below,  however,  is  much  blacker  than 
my  darkest  Colombian  specimens  and  is  practically  as  dark  below 
'  as  above;  in  other  words,  it  is  an  essentially  hlack  bird.  The  three 
females,  moreover,  are  nmch  paler,  about  the  color  of  Colombian 
specimens.  There  is,  iherefore,  apparently  a  sexual  difference  in  the 
Peruvian  birds  not  found  in  the  Colombian  form.  Cabanis's  descrip- 
tion is  based  on  a  female,  and  it  will  consequently  require  compari- 
son with  specimens  from  Maraynioc  to  determine  the  identity  of 
these  south  Peruvian  birds. 

Occobamba  Valley,  9,100  feet,  1  male,  3  females. 

(854S)  SEMmEBULA  CHIGUANCO  (d'Orblgny  and  Lafreniaye). 

Twrdus  chiguanco  d'ORBiONT  and  Lafrbsnayb,  Syn.  Av.,  pt.  1, 1837,  p.  16 (Tacna , 
Chile). 

This  species  is  distributed  from  the  Pacific  coast  to  at  least  14,000 
feet,  and  in  spite  of  this  remarkable  range  it  apparently  shows  no 
geographical  variation. 

San  Miguel  Bridge,  9;  Torontoy,  2;  Huaracondo  Canyon,  1;  Chos- 
piyoc,  1;  OUantaytambo,  3;  Pisac,  2;  Calca,  3;  Ttica-Ttica,  3;  Cuzco, 
1;  LaRaya,  1. 

CATHABUS*  specStf. 

A  female  in  juvenal  plumage  from  the  Occobamba  Valley  (9^100 
feet)  I  am  unable  to  identify. 

mBqU.  Ainer.  ICos.  Nat.  Hlsl.,  vol.  86, 1917,  p.  537. 
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P^mily  VIREONIDAE. 

TIBEOS. 

(JUt$)  VntBOSYLYA  OUYACEA  i 


Muickapa  olivacea  Linnabus,  Syst.  Nat»  vol.  1, 1766,  p.  327  (CeroliDa). 
Virtoiffhria  oUvaeea  Soz*atbb  tnd  Salvin,  Froc.  Zool,  Soc.^  1876,  p.  16  (Mamnina; 
Huiro). 

(3665)  YIBEOSTLVA  CHIYI  GHITI  (YldUot). 

Sylvia  Mid  Yibillot,  Nouv.  Diet.  d'Hist.  Nat,  vol.  U,  1817,  p.  174  (F^umguay). 
Vireo  Mvi  Bbrlbpsch  and  Stolzmann,  Omis,  1906,  p,  76  (Santa  Ana). 

Ranging  from  the  Tropical  to  the  Subtropical  Zone.  These  speci- 
mens are  considerably  brighter  than  others  from  Sao  Paulo  and  near 
Buenos  Aires,  but  I  have  not  material  with  which  to  settle  their 
status  satisfactorily. 

Santa  Ana,  2;  Idma,  2;  San  Miguel  BridgCi  7. 

(MM)  YISBOSTLVA  JOSEPHAB  JOSEPHAB  (SdiUw). 

Vireo  jasephae  Sglatbr,  Pioc.  Zool.  Soc.,  1859,  p.  137,  pL  154  (P^latanga,  Ecua- 
dor) .—Bbrlbpsch  and  Stolzmann,  Omis,  1906,  p.  76  (Idma). 

Inhabits  the  Subtropical  Zone.    These  specimens  agree  with  four 
from  Ecuador. 
Idma,  2;  San  Miguel  Bri(ige,  6;  Torontoy,  3. 

Family  MNIOTILTIDAE. 

WaO0  WA&BLBRS. 

(saiT)  ooMPSOTHiifPia  pmAYUia  slbganb  vmm. 

CcmpmMifpiB  pUiayumi  degam  T(H)i>9  Ann.  0am.  Mas.,  voL.  8, 1912,  p.  2Q4,(Tara 

Mt,  Ven.). 
Panda  piUayum  Sglatbr  and  Saltik,  Proc.  Zool.  Soc.,  1876,  p.  16  (Hniro). 
Comp$oihlypi$  jritiayumi  Bbrlbpsch  and  Stol2mank,  Omis,  19M,  p.  74  (Santa 

Ana). 

Our  specimens  average  slightly  larger  than  those  from  east  of 
Bogota,  Colombia,  but  agree  with  them  ia  color.  This  form  appears, 
therefore,  to  range  down  the  Amazonian  slopes  and  base  of  the 
Andes  from  Venezuela  to  Peru.  I  have  not  tie  material  to  deter- 
mine its  distribution  eastward  in  the  forests  of  Amazona.  Chapada, 
Matto  Grosso  specimens  are  referable  to  true  pitiayumi. 

Santa  Ana,  1  male,  3  females;  Idma,  1  femide  juv.;  ChauiUay,  1  ?; 
San  Miguel  Bridge,  5  males,  1  female. 

(S«»)  DENDBOICA  GAEBLLBA  (WBaoa). 

Sylvia  ceruXea  Wn^soN,  Amer.  Om.,  vol.  2, 1810,  p.  141,  pi.  17,  fig.  6  (Pennsyl- 
vania). 

Dmdroica  rata  Bbrlbpsch  and  Stolzhank,  Omis,  1906,  p.  74,  Idma  (1  znale» 
Oct  29). 


Digitized  by  VjOOQIC 


106  BUI^LBTIN  117,  UHITBD  8TATK8  NAnOZTAL  MUSBUM. 

(SMf )  GBOTHLTnB  ABQOIHOCnALIS  CUGULLATA  (Latlwa). 

Sflvia  cucuUata  Latham,  Ind.  Om.,  vol.  2, 1790,  p.  528  (no  locality  given;  Brir 
bourne  and  Chubb  give  *' Brazil";  I  suggeBt  adding  Rio  Janeiro). 

Oeoihfypii  ocmioapiila  atimUu  BksiiKIvoh  and  Stolsmann,  Onus,  1906,  p.  75, 
Ghirimoto,  Peru;  specimenfl  from  Santa  Ana  and  Maranura). 

Our  specimens  hare  smaller  bills  and  longer  tails  than  most  exam- 
ples from  eastern  Brazil,  but  resemble  in  size  specimens  from  Chapada, 
Matto  Grosso.  I  can  find  no  diagnostic  differences  in  color  between 
our  Peruvian  birds,  a  latge  series  from  Chapada  and  seven  adult 
males  from  S&o  Paulo,  Rio,  and  Bolivia,  and  consequently  do  not 
consider  asaimilia  of  Berlepsch  and  Stolzmaim  worthy  of  rec(^^tion. 

Idma,  2  females  (Oct.  22,  breeding) ;  Santa  Ana,  1  male,  2  females. 

(B647)  WnJSONIA  CANADENSIS  (Uobmds). 

Muidcapa  amademii  Ldtnaeus,  Syst.  Nat.,  vol.  1,  1766,  p.  327  (Canada). 
Sylvania  oanadentiM  Bbblbpsgh  and  Stolzmann,  Omis,  1906,  p.  76,  Idma  (1 
female,  July). 

(M49)  MTIOBOHUS  TEBT1CALI8  (d'OiMgnj  aiid  LafrMnje). 

Sdophaga  verHoal%$  d'OnBiONT  and  Lafbbsnatb,  Syn.  Av.,  pt.  1,  1837,  p.  53 
("Ayupaya,  Boliviana*').— Sclatbb  and  Salvin,  Proc.  Zool.  Soc,  1876,  p.  16 
(Huiro,  Potrero). 

Common  in  the  Subtropical  Zone.  Peruvian  and  Bolivian  speci- 
mens agree  and  have  somewhat  more  white  in  the  tail  than  Colombian 
specimens. 

Idma,  2  males,  2  females;  San  Miguel  Bridge,  3  males,  4  females,  1 1. 

(SMT)  MnOBOBDS  BfOAMOGBPHALm  MBLANOCDHALTS  (TlMte^. 

Sitopkaga  mdanoapkala  Taamna,  Wog.  Ardi.,  vol.  1, 1844,  p.  276  (Peru). 

Common  in  the  Subtropical  2ione. 
San  Miguel  Bridge,  7;  Torontoy,  7, 

(MUa)  BAfllLBinrBBUS  UmOVIBIDB  SOPEBCBJAKIS 


BoiQeuUnu  hUeovindi$  iupereUiaris  Ghafman,  Proc.  Biol.  Soc.  Waah.,  vol.  32« 
1919,  p.  265  (above  Torontoy,  14,000  feet,  Urubamba  Canyon,  Peru). 

Stibspeeific  characters. — Similar  to  BaaUeuleras  luteoviridis  luteo* 
viridia  (Bonaparte)  of  Colombia,  but  averaging  slightly  smaller,  with 
a  longer  bill,  rictal  bristles  more  developed;  the  entire  upper  parts 
decidedly  browner,  the  yellow  superciliary  much  broader,  brighter, 
in  some  specimens  broader  even  than  in  ''  MyioOdypis^'  niffrocristatuSf 
when  it  leaves  an  olive-green  area  on  the  crown  about  equal  to  the 
black  area  in  the  crown  of  that  species.  Differing  from  BasUeuterus 
luUoviriiia  striaticeps  Cabanis,  and  from  B.  I.  aignatua  Berlepsch  and 
Stolzmann,  through  the  lack  of  even  a  trace  of  black  on  the  forehead 
and  crown,  which  is  exactly  ooncolor  with  the  back;  from  specimens 
of  8ignatu8  which  lack  black  on  the  crown,  it  differs  as  it  does  from 
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true  Ivieaviridia  and,  furthennore,  in  being  larger;  wing,  69.5;  tail,  57; 
culmen,  12  mm. 

Above  Torontoy,  3;  Cedrobamba,  1. 

This  form  is  apparently  a  Temperate  Zone  representative  of 
BasUeuterus  liUeoviridis  signaius  which  occurs  on  the  same  momitains 
in  the  Subtropical  Zone.  Its  zonal  relations  are  presumably  with 
*^  MyiotMypW  atriaticeps  from  Maraynioc  in  the  humid  Temperate 
Zone  east  of  the  Jimin  region. 


(SM5)  BASILBUTVBUS  LUTBOTIBIDIS  SIGNATUS  i 

BasUeutenu  iignatua  Bbrlbpsch  anS  Stolzmann,  OmiB,  1906,  p.  74  (Idma, 
Peru). 

Inhabits  the  Subtropical  Zone.  Having  apparently  but  a  single 
specimen  from  Peru  and  several  from  Bolivia,  the  dcscribers  of  this 
race  apparently  either  based  their  diagnosis  chiefly  on  the  Bolivian 
birds  or  else  their  Peruvian  specimen  was  not  representative.  Twelve 
specimens  from  near  the  type  locality  in  Peru  and  five  from  the  same 
zone  (Subtropical)  in  Bolivia,  have  the  blackish  forehead  and  lines 
on  the  side  of  the  crown  bordering  the  yellow  superciliaries  which 
form  the  principal  characters  of  this  race.  It  is  shown  in  only  two 
of  the  Peruvian  birds,  and  then  but  faintly,  while  it  is  present  in  all 
five  of  the  Bolivian  birds.  Should  additional  material  confirm  this 
difference  it  may  be  necessary  to  restrict  the  name  signatas  to  the 
Peruvian  bird  whieh,  aside  from  the  char&cter  m^ationed,  is  dis- 
tinguished from  true  luUoviridia  only  by  its  smaller  size,  and  give  a 
new  name  to  the  Bolivian  form.  Four  males  from  San  Miguel  Bridge 
mearare:  Y^ing,  59-61;  tail,  54-60  mm. 

I  have  not  seen  "  Mywthlypia"  euophrys  Sclater  and  Salvin,  of  the 
same  region  in  Bolivia  whence  come  the  specimens  I  have  referred 
to  sigtuUiAS.  It  is  evidently  closely  related  to  and  perhaps  identical 
with  that  form. 

San  Miguel  Bridge,  4  males,  2  females;  Torontoy,  2  males,  4 
females. 

(MC9)  BASUEUTERUS  TRISTBIATUS  (TKhndl). 

MyiodiocUi  triitriatus  Tsohudi,  Arch.  iQr  Natuig.,  1844,  p.  283  (San  Pedro,  Peru). 

Inhabits  the  Subtropical  Zone. 
Idma,  4. 

(S674)  BASILEUTERUS  OOBONATUS  (TKhadI). 

MyiodiocUi  eoronatut  Tbgrubi,  Arch.  Ittr  Natuig.,  1844,   vol.  1,  p.  283  (Peru). 
BadletUenu  eoronatui  Bsrlxpsch  and  Stolzmann,  Omis,  1906,   p.  75  (Idma). 

Inhabits  the  Subtropical  Zone. 

Idma,  4;  San  Miguel  Bridge,  4;  near  Torontoy,  1. 
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Famfly  MOTACILLIDAE. 

PIPITS,  WAGTAILS. 

(S694«)  ANTHUS  BOGOTENBIS  IMMACULATUS  O017. 

ArUhus  hogotenm  immaeulatui  Gort,  Field  Mus.  Pub.,  No.  190,  1916,  p.  345 
(mountains  east  of  Balsas,  Peru). 

A  female  from  La  Raya  and  a  male  from  Junin  have  the  flanks 
practically  mistreaked  and  should  doubtless  be  referred  to  the  form 
described  from  northern  Peru  by  Cory.  Five  specimens  from 
Bogota  all  have  the  flanks  conspicuously  streaked. 

La  Raya,  1. 

(S69S)  ANTHUS  FURCATUS  d'OiMfiij  and  Imhtmrny. 

AntkusfuraOui  d'ORBiOMT  ai^  Lavrbbhats,  Syn.  Av.,  pt.  1, 1887,  p.  27  (Pata- 
gonia). 

In  addition  to  the  specimen  from  Ttica-Ttica,  we  have  nine  others 
from  Tirapata.    I  have  seen  no  topotypical  examples. 
Ttica-Ttica,  1. 

Family  FRINGILLIDAE. 

FINCHES,  SPARROWS,  GROSBEAKS,  Etc. 

(8705)  PHEUCnCUS  CHRYSOCEPHALUS  CHBYSOGASTER  (Leawm). 

PUylus  chryBogaster  Lesson,  Cent  ZooL,  1830,  pi.  67  (Chile). 
Rk)  San  Miguel,  4,500  feet,  1  female. 

(t707ft)  PHBUCISOUS  UBOPYGIAUS  TBKMDf  AUS  Ctapmi. 

Phiuctkus  utopyffiaUs  tenmnalU  Chapman,  Ph>c.  Biol.   Soc.  Waah.,  vol.  32, 
1919,  p.  266  (San  Miguel  Bridge,  Urubamba  Canyon,  Peru). 

Sulspecifie  characters. — ^In  the  comp€u*atiye  absence  of  black 
markings  on  the  sides  and  flanks,  and  in  the  large  size  of  the  white 
endings  of  the  greater  wing  coverts,  resembling  PheucHeus  uropygialM 
meridensis  Riley,  of  Venezuela;  in  the  extent  of  yellow  anteriorly  on 
the  bases  of  the  feathers  of  the  interscapulium  nearer  to  meridensis 
than  to  PheucHcus  uropygialis  urapygialis  Sclater,  of  Colombia; 
differing  from  both  meridensis  and  true  uropygialis  in  having  large 
white  terminal,  or  slightly  subterminal,  rounded  spots  on  the  upper 
tail  coverts  instead  of  small  white  or  yellowish  transverse  sub- 
terminal  marks  on  these  feathers;  lower  tail  coverts  whiter;  tibiae 
yellower. 

San  Miguel  Bridge,  1;  Chauillay,  1. 

(S765)  SPOBOPmLA  GUTTURALIS  INCONSPICUA  Beriepsch  and  Stobnumn. 

8poropkUa  gtUturalis  inconspicua  Berlepsch  and  Stolzmann,  Omis,  1906,  p. 

84  (Santa  Ana,  Peru). 
SpermophUa  gut^uralU  Sclatbr  and  SaItin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Mar- 

antira). 

Inhabits  the  Tropical  Zone.  In  the  almost  complete  absence  of 
black  on  the  head,  the  males  in  our  series  resemble  three  birds  from 
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the  eastern  base  of  the  Colombian  Andes  to  which  I  have  before 
referred,*^  but  the  throat  and  breast  are  darker  and  the  dark  area  is 
more  extensive  in  the  Peruvian  birds,  which,  in  this  respect,  resemble 
specimens  from  the  interior  of  Colombia.  I  have  no  Bahia  examples. 
Santa  Ana,  3  males,  2  females;  Idma,  1  male;  San  Miguel  Bridge, 
1  female. 

(S778)  SPOMMPHILA  OBSCCBA  ijmeaammtkt). 

SpermophUa  ob9cwra  Taoeanowski,  Fioc.  ZooL  Soc.,  1874,  p.  519  (BUtaypampa, 

Peru). 
Sporopkila  obKwra  Bsblbpsch  and  Stolzmank,  Omis,  1906,  p.  84  (Santa  Ana). 

An  abundant  inhabitant  of  the  Tropical  Zone,  ranging  upward  to 
the  lower  border  of  the  Subtropical  Zone. 

Rio  Cosireni,  1;  Santa  Ana,  9;  Idma,  3;  Chauillay,  1;  San  Miguel 
Bridge,  5. 

(1772)  CATABfENIA  INORNATA  INORNATA  (Lufreniaye). 

Idnaria  inomata  Lafr^snats,  Rev.  ZooL,  1847,  p.  75  (Bolivia). 

These  specimens  agree  in  size  with  others  from  Oroya,  Peru.  I 
haye  seen  none  from  Bolivia. 

Ttica^Ttica,  1  male;  above  Machu  Hcchu,  12,000  feet,  1  female. 

(3777a)  CATAMENU  ANAlOmBS  QUISBIVBNTBIB  Cha»BUUi. 

CaUmenia  anaMdes  ffriseiventrii  Chapman,  Free.  Biol.  Soc.  Waah.,  vol.  32, 1919, 

p.  267  (GiuECO,  Peru). 
Catamerda  analU  Sclatbb  and  Salyin,  Froc.  Zool.  Soc.,  1869,  p.  152  (Tinta). 

Subspeci/ic  eharacters. — ^Male  similar  to  male  of  Catamenia  andloidea 
cmaioides  (Lafresnaye)  of  the  Peruvian  coast  region,  but  abdominal 
region  grayer,  less  white,  the  under  parts,  therefore,  nearly  unif<Hin 
in  color;  second  to  sixth  primaries  (from  without)  with  less  white 
on  their  outer  webs  at  base;  lower  tail  coverts  averaging  paler  and 
usually  without  the  buffy  tips  which  are  always  present  in  true 
(Uhdloidea. 

Cuzco,  1  male,  1  female;  Pisac,  4  males,  2  females;  Chospiyoc,  1; 
Huaracondo  Canyon,  3;  above  Torontoy,  1. 

A  form  of  the  arid  Temperate  Zone  ranging  from  Southern  Peru 
to  Ecuador. 

(S78t)  TOLAtlNIA  JACABINI  JACABINI  (Ubbmu). 
Tanagra  jacarird  LmNAsus,  Syst.  Nat,  vol.  1, 1766,  p.  314  ("Biaailia"). 
Santa  Ana,  1  male. 

(Sa04)  SALTATOB  MAXIMUS  (P.  L.  S.  MWtor). 

Timamra  maxmmt  P.  L.  8.  M^uab,  Syst  Nat.,  1776,  p.  1G9  (Oayvme). 
SaikUcr  magnu$  SoLAinit  and  Salvut,  Floe.  ZooL  Soc.,  1876,  p«  16  (Huiio).— 
Berlbpsch  and  Stolsmann,  Omia,  1906,  p.  88  (Santa  Ana). 

Peruvian  and  Bolivian  specimens  are  smaller  with  smaller  bills 
than  those  from  British  Ouiana,  but  agree  with  them  in  color. 

»  Bon.  Amer.  ICu.  Nftt.  Hlft,  vol.  M,  1917,  p.  568. 
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(SaM)  8ALTATOB  CABBULBBCSM8  AZABiJI  d'OffMffqr. 

SalUUor  asarae  d'OBBiaNT,  Voy.  Amer.  M^dd.,  Ou.,  1836,  p.  287  (Msaoa  and 
Santa  Cruz,  Bolivia). 

Agreea  vntii  a  specimen  from  the  Falls  of  the  Madeira. 
Santa  Ana,  1. 

(t814)  8ALTATOB  ALDOCOIABIS  (PUpfi  uid  LMidbMk). 

PUyUu  albociiiaris  Phiufpi  and  Landbsck,  Arch.  fOr  Natuig.,  1863,  p.  122 

(Socoroma,  "Peru"  [«Chilo]). 
Saltatar  Uuiclav%u$  Sclatbr  and  Saltin,  Proc.  Zool.  Soc.,  1869,  p.  151  (Tinta). 

Common  in  the  arid  Temperate  Zone  wherever  there  is  scrubby  tree 
growth. 

Above  Torontoy,  1;  OUantaytambo,  5;  Huaracondo  CSanyon,  6; 
Chospiyoc,  2;  Occobamba  Valley,  1;  Pisac,  6;  Puqniura,  l;CuzcOy  1. 

(t828)  SPINUS  ATBATUS  (d'OrUcnjr  aiid  Lafta—ye). 

Carduelii  atrata  d'OnBiGNT  and  LArRBSNATS,  Sjm.  Av.,  pt.  1, 1837,  p.  83  (La 

Pta,  Bolivia). 
Ckry$omHru  atrata  Sclatbr  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  152  (Pitumarca). 

The  yellow  of  the  abdominal  area  is  somewhat  more  extensive  and, 
with  otiier  yellow  areas,  paler  in  color  than  in  specimens  from  northern 
Argentina.    I  have  none  from  Bolivia. 

OUantaytambo,  1  female;  La  Raya,  3  males,  3  females,  1  ?. 

(S8S4)  SPINUS  ICTBBICUS  PBBUANUS  Bwlcpach  and  StotaMum. 

Spintu  ieterieut  peruanut  Bbblbpscr  and  Stolsmann,  Proc.  Zool.  Soc.,  1896, 
p.  352  (La  Merced,  Peru). 

I  have  seen  no  specimens  from  La  Merced ,  but  have  three  from  Oroya 
and  one  from  Lima.  The  latter  has  the  back  brighter  and  under  parts 
darker,  and  is  smaller  than  the  former.  Possibly  there  is  a  littoral 
as  well  as  an  Andean  race  when  the  Oroya  birds  would  doubtless  be 
nearer  true  peruanus,  although  Btrlepsch,  with  some  reservations, 
refers  lima  specimens  to  it. 

Our  series  from  10,000  feet  and  upward  in  southern  Peru  agrees 
with  the  Oroya  specimens,  but  two  males  from  near  San  AGguel 
Bridge  (4,500  and  6,000  feet),  although  they  are  like  the  remaining 
specimens  in  color,  are  considerably  smaller  (wing,  62  and  66  nmi.). 
The  Bolivian  form,  of  which  I  have  an  excellent  series,  is  distinguished 
by  its  paler  coloration  and  greater  extent  of  yellow  on  the  tail  rather 
than  by  the  characters  assigned  to  it  by  its  describer. 

San  Miguel  Bridge,  2  males;  Chospiyoc,  2  males,  1  female;  Ttica- 
Ttica,  1  male,  2  females;  Cuzco,  3  males,  2  females;  Pisac,  4  males; 
La  Raya,  1  male,  1  female. 

(8848)  STCAUS  ARTBNSIS  (Kttllltz). 

FringUla  arverms  KrrrLrrz,  M^m.  Acad.  Imp.  Sci.  St.  Petersb.,  1836,  vol.  2, 
p.  470  (Chile). 

Huaracondo  Canyon,  1  male. 
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(SSM)  MYOdPDSA  AWEBONS  PratUANA  (Bwwiwto). 

CoiumiculuB  penumtu  Bonapabtb,  Gonsp.  Av.,  vol.  1,  1850,  p.  481  (''Am.  m. 

occ.,"  I  suggest,  Santa  Ana,  Peru). 
Mpo8piza  peruana  Bsrlbpsoh  and  Stolzmann,  Omis,  1906,  p.  84  (Santa  Ana). 

Inhabits  the  Tropical  Zona  There  }»  an  obvious  and  fairly  con- 
stant difference  separating  birds  from  southern  Peru  and  Bolivia 
from  those  of  southeastern  Ecuador  (2iamora)  and  southeastern 
Colombia.  The  more  southern  birds  have  the  dark  centers  of  the 
feathers  of  the  back  smaller,  and  their  margins  much  grayer,  less 
olivaceous  than  the  northern  birds.  These  characters  are  not  so 
noticeable  in  worn  specimens  but  are  usuaUy  diagnostic  The  Zamora 
birds  doubUess  typically  represent  aurifrons  aurifrons,  and  I  assume 
that  Bonaparte's  name  is  applicable  to  the  southern  form.  In  addi- 
tion to  the  Urubamba  specimens  listed  below,  we  have  examples  of 
peruana  from  the  following  localities:  Pbbu:  Rio  Inambari,  1;  Rio 
Javari,  3;  Astillero,  1;  Candamo,  1;  La  Pampa,  2.  Bolivia:  Todos 
Santos,  Province  of  Cochabamba,  1 ;  Yungas,  Province  of  Cocha- 
bamba,  2. 

Rio  Comberciato,  1;  Idma,  1;  Santa  Ana,  1. 


(ISM)  POOSPIZ(»«S  CAESAR  (flrlniM  uid  Salvia). 

Pootpiza  eaemtr  ScLikTBR  and  Saltin,  Plroc.  Zool.  Soc.,  1869,  p.  152,  pi.  IS  (Tinta, 
Pera).~BBRLXP80H  and  Stolzmank,  Omia,  1906,  p.  103  (Curahuafli). 

Oilantaytambo,  1  male;  CSiospiyoc,  2  males;  Huaracondo  Canyon, 
1  male,  1  f ;  Poquiura,  1  female;  Pi^ac,  1  male;  Calca,  1  male,  1  female; 
Cuzco,  1  male,  2  females;  La  Raya,  1  female. 

(8M2)  BBACHYSPDSA  CAPBNBIS  PERUVIANA  (Lmmb). 

PyrgUa  peruviana  Lbsson,  Rey..Zool.,  1839,  p.  45  (lima,  Pern). 

An  abundant  species  ranging  from  the  Pacific  coast  to  the  table- 
land, but  on  the  eastern  slope  we  did  not  take  it  below  the  Subtropical 
Zone.    Our  series  appears  to  agree  with  specimens  from  lima. 

San  Miguel  Bridge,  3;  Idma,  1;  Torontoy,  1;  Oilantaytambo,  2; 
Huaracondo  Canyon,  2 ;  Ttica-Ttica,  4 ;  Cuzco,  6 ;  Calca,  1 ;  La  Raya,  6. 

(SMS)  PSEUDOCHLOSIS  OUVASCBNS  CHLOBIB  (TM^adl). 

Sffedlii  dihrii  Tschitdi,  Faiui.  Per.  Aves,  1846,  p.  216.--Solatbb  and  SALvm, 
Ptoc.  Zool.  Soc.,  1869,  p.  153  (Tinta). 

Inhabits  the  Pima  Zone.  Specimens  from  Tirapata,  taken  in  late 
July  arid  early  August,  are  completing  the  molt  and  are  consequently 
in  fresh  plumage.  A  male  which  is  evidently  fully  adult  is  bright 
oliye-yellow  above,  the  nmip  and  upper  tail  coverts  being  nearly 
pure  ydlow.  A  second  male  has  the  back  washed  with  brownish, 
but  the  upper  tail  coverts  are  nearly  as  bright  as  in  the  first^named 
male.  A  male  from  Pisac  (April  18)  is  in  worn  plimiage  and  differs 
so  widely  from  eithep  of  ihe  Tirapata  birds  that  it  is  difficult  to  believe 
they  represent  the  same  species.    While  wear  might  change  the  back 
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of  the  immature  Tirapata  male  to  the  dull  greenish  olive  of  that  of 
the  Pisac  bird,  it  is  difficult  to  understand  how  its  Imgkt  yellow  upper 
tail  coverts  could  become  as  dull  as  they  are  in  the  male  from  Pisac« 
l^e  latter  closely  resembles  a  male  in  comparable  plumage  from 
Bolivia  labeled  by  von  Berlepsch  ''olivoBcens/^  but  is  slightly  smaller, 
(wing,  80  mm.,  tail,  63  mm.,  as  compared  with  87  mm.,  tail  54.6  mm.). 
Menegaux  gives  no  measurements  for  the  form  from  Pulcayo,  Bolivia, 
for  which  he  proposes  the  name  Pseudochhris  olivdseens  berUpachif'^ 
and  I  am  therefore  unable  to  consider  it  in  this  connection.  How- 
ever, if  the  Cuzco  form  be  valid,  the  Pisac  bird  should  be  referred  to  it. 
The  status  of  the  Tirapata  bird  is  not  settled  by  the  material  at  hand. 
Pisac,  1  male. 

(SM5«)  PSBUDOCmX>BIS  UROFTGIALIS  OONNECTENB  rhifM 

Pieudothlorit  wopygialu  eonnecUm  Chapman,  Bull.  Am.  Mas.  Nat.  Hist,  vol.  41, 
1919,  p.  829  (La  Raya,  Peni). 

Svbapeci/ie  characters. — Most  nearly  related  to  PseudocJihris 
uropygialis  uropygidlis  (d'Orbigny  and  Lafresnaye)  of  Bolivia,  but 
male  with  anterior  portion  of  auriculars  and^  usually,  region  below 
the  eye  olive-yellow,  yellow  more  extensive  on  sides  and  flanks; 
female  with  the  whole  head  yellower  than  in  Pseudochloria  uropy- 
ffialia  uropygialiB. 

La  Raya,  4  males,  3  females;  Ttica-Ttica,  1  male. 

(Btli)  PHmTGn.tJ8  GATI  PUNENSB  WUgmj. 

PkrygUuM  punenm  Rumiwat,  Pioc  U.  S.  Nat.  Mob.,  1887,  p.  484  (bftoin  of  Lake 
Titicaca  in  Peru  and  Bdivia). 

Found  in  the  open  plains  of  the  tabldand.  There  is  much  varia- 
tion in  color  in  the  specimens  listed  below.  Some  have  the  upper 
parts  uniform  olive-green,  in  others  it  is  warm  golden  brownish.  An 
adult  from  La  Paz  and  another  from  Tirapata  can  be  closely  matched. 
Specimens  from  Oroya  {^chUmmotus  Berlepsch  and  Stolzmann)  also 
find  their  duplicates.  I  use  the  above  combination  of  names  without 
having  determined  the  relationships  of  gayi  and  aliunalei. 

La  Raya,  8  males,  3  females;  Cuzco,  10  males,  5  females;  Huara- 
condo  Canyon,  1  mtde. 

(it22)  PHHTOn^US  FRUnCBn  (Kittits). 

FringiUafruHeeH  Ktitlitz,  Kupf.  Vdg.,  1882,  p.  18,  pi.  23,  fig.  1  (near  Yalpaiaiao, 

Cliile). 
PhrtfgUmJnUictH  Solatbb  and  Salvin,  Ttoe.  ZooL  8oc.,  1809,  p.  162  (llnta).— 

Bbblbmor  and  Stousmann,  Ornis,  1906,  p.  103  (Ouxco;  Lnatanay). 

Our  series  contains  specimens  in  both  worn  (April)  and  fresh 
(October,  November)  plumage.  They  agree  with  others  from  near 
Santiago. 

La  Raya,  6  males,  1  female;  Cuzco,  2  males;  Pisac,  1  male;  Huara- 
condo  Canyon  (11,000  feet),  1  male  (breeding,  Apr.  10). 

i«  B«r.  Vrtae.  d'Orn.,  1910,  p.  IM. 
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(tf»)  PHRTOILUS  UNICOLmi  ITNIOOIiOB  (dTOiWg^r  ud  hUkmmmfh 

Bmberiga  unieolor  d'OKKONT  and  Lavsbsnats,  Mag.  de  ZooL,  1837,  p.  79  (Cor- 
dillera of  TacQia,  Peru). 

Taken  only  by  Heller.  I  am  surprised  at  our  failure  to  secure  this 
species  at  Tirapata  or  La  Raya. 

Occobamba Pass,  above  Ollantaytambo,  13,000 feet,  2  males;  above 
Machu  Picchu,  14,000  feet,  1  male,  1  female  (breeding,  June  5). 

(t92t)  PHBTGILUS  ALAUDINUS  EXCELSUS  Beriepsch. 

PhrygUus  tdaudmtu  exeelmu  Bbrlbpsch,  Proc.  Fourth  Int.  Cong.,  1907,  p.  351 
(Vacas,  Bolivia). 

This  is  a  very  common  bird  at  Tirapata,  where  we  took  16  specimens 
in  three  days,  but  it  was  not  found  north  of  La  Raya.  Our  specimens 
agree  with  a  topotypical  series  from  Bolivia,  and  comparison  of  both, 
lots  with  Chilean  material  confirms  the  validity  of  this  race. 

La  Raya,  3  males. 

(WM)  PHB¥GIU)S  PLEBBJUS  TWtadl. 

PhrygUui  plebejus  Tschtjdi,  Arch.  Mr  Naturg.,  1844,  p.  290  (Peru). 
PhrygUus  plehtiuB  Sclatieb  and  SALvm,  Proc.  Zool.  Soc.,  1869,  p.  162  (Tinta). 

An  abimdant  species  of  the  Puna  Zone. 

La  Raya,  6  males,  5  females;  Pisac,  1  male;  CJuzco,  11  males,  6 
females;  Occobamba  Pass,  13,000  feet,  1  male. 

(3939)  DIUCA  SPBCUUFEBA  (d'OrMgnr  and  Liifr««M]re). 

Bmberim  speeidifera  d'ORBiQNT  and  Lafrxshatb,  Mag.  de  Zool.,  8yn.  Av., 
pt.  1,  p.  78, 1837  ('4n  Bolivia,  in  Bunums  Andibua")* 

I  hare  seen  no  Bolivian  specimens. 
La  Raya,  4  males. 

(3941)  G0BTPH08PINGUS  CUCULLATDS  (P.  L.  8.  Mllcr). 

FringOla  cucuUata  P.  L.  8.  M(Jllbb,  Syst.  Nat.,  vol.  1, 1776,  p.  166  (Cayenne). 
Ccfryphotpinqtu  eritUUus  Solatbb  and  Balvdt,  Ptoc.  Zod.  8oe.,  1876,  p.  16 

(Potrero). 
Coryphospingus  eucullatui  Berlepsgh  and  Stolzmann,  Omis,  1906,  p.  84  (Santa 

Ana;  Pampa  de  Derrumbe;  Idma)« 

Inhabits  the  Tropical  Zone.  Our  specimens  are  somewhat  paler 
than  a  male  in  worn  plumage  from  Surinam  loaned  me  by  Mr.  T.  E. 
Penard. 

Rio  Cosireni,  2  males;  Santa  Ana,  1  male,  2  females;  ChauiUay,  1 
male. 

(399211)  ATLAPBTES  CANIGENIS  Chapmu. 

AUapeUs  eanigenia  Chapman,  Bull.  Amer.  Mu9.  Nat.  HiBt.,  vol.  41, 1919,  p.  330 
(Torontoy,  Urubamba  Canyon,  Peru). 

Speeijic  characten. — ^Most  nearly  resembling  AUapeUs  coHcmeifrona 
Sclater  and  Salvin,  of  Venezuela,  but  vnih  no  white  malar  stripe  or 
black  mystacal  streak;  anteorbital  region  grayish  black 
2787—21 8 
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Doubtless  a  species  of  the  humid  Temperate  Zone. 
Torontoy,  1  female;  above  Torontoy,  9,600  feet,  1  male  (breeding, 
May  2),  1  female;  Occobamba  Valley,  1  female. 

(4009)  BUARBEMON  BBUNNEINUCHA  (Lafremaye). 

Embemagra  ImmnMiiwha,  Lafresnatb,  Rev.  Zool.,  1839,  p.  97  (Mexico). 
Buoanrenum  hnmneinwihuB  BsaLRPSCH  and  Stolzmank,  Omis,  1906,  p.  83  (Idma). 

Not  uncommon  in  the  Subtropical  Zone.  Our  specimens  agree 
with  others  from  Colombia. 

Idma,  1  female  (breeding,  Oct.  25) ;  San  lifiguel  Bridge,  2  males, 
3  females;  Torontoy,  2  males,  1  ?. 

Famfly  COEREBIDAE. 

HONBT  CESEPBBS. 

(4027)  DIQL068A  SmomES  STTTOmES  (d'OrUgny  waA  LaflracBsje). 

Strriroitrum  iiUoida  d'ORBieNT  and  Lafrbsnatb,  Syn.  Av.,  pt.  2, 1838,  p.  25 

(Yungas,  Yall^grande,  Bolivia). 
Digh$$a  giUMa  Bbblbpsoh  and  Stolzmann,  Ornis,  1906,  p.  76  (Idma.). 

Found  in  the  Subtropical  Zone.    Our  specimens  agree  with  others 
from  Bolivia. 
Idma,  1  male;  San  Miguel  Bridge,  4  malesi  1  female. 

(40S0)  DIGLOSSA  BRUNNBHrSNTBIB  UfrcMiay«. 

DiffUma  bruiuuivmirii  Lafrxshays,  Bev.  ZooL,  1846,  p.  318  (Peru).— Sclatbb 
and  Salydt,  Ptoc.  Zool.  Soc,  1869,  p.  151  (Tinta). 

A  species  of  the  Temperate  Zone  which,  however,  evidently  ranges 
as  low  as  8,000  feet.  It  frequents  the  low  bushy  growUis  along  water 
courses. 

Cuzco,  4  males;  Ttica-Ttica,  1  male,  1  female;  OUantayambo,  1 
female.;  T(>rontoy,  8,000  feet,  1  male  (breeding  Nov.  2). 

(4033»)  DIGLOSSA  MYSTACALIS  ALBHJNEA  OuipinaB. 

Diglosta  myitaeaUs  albilinea  Chapican,  BulL  Amw.  Mub.  Nat.  Hist.,  vol.  41, 
1919,  p.  331  (Cediobamba  Ruins,  Peru). 

Subspec^  characters. — Similar  to  Diglossa  mystacalis  mystacalis 
Lafresnaye  of  Bolivia,  but  with  the  mystacal  stripe  light  ochraceous- 
buflf  or  creamy  white  anteriorly,  more  ochraceous  posteriorly,  instead 
of  *'pale  red"  (from  Lafresnaye  and  Sclater)  or  tawny;  and  conse- 
quently resembling  in  this  character  Diglosm  pectoralia  Cabanis. 

Inhabits  the  humid  Template  Zone,  where  six  specimens  were 
secured  by  Heller.    The  species  has  not  been  recorded  from  Peru. 

Cedrobamba,  altitiide  12,000  feet;  timberline,  3  male  adults  (2 
breeding,  May426) ;  1  female  adult,  2  male  juv. 
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(404U)  DIGLOS8A  PBB80NATA  MBLANOPIS  TMnuU. 

Dxghma  mekmopti  Tbcbvdj,  Wiegm.  Ardi.,  1844,  p.  294  (Pom). 
Dighaa  penonaia  Auteors  (Peruvian  and  Bolivian  records). 

Comparison  of  4  specimens  from  Peru  and  Id  from  Bolivia,  with 
a  very  large  series  from  Colombia,  shows  that  this  southern  form, 
heretofore  synonymized  with  true  persofhota,  may  be  recognized  by  its 
generally  duller  bluer  color,  especially  on  the  wings,  and  by  the 
absence  of  the  conspicuous  whitish  edgings  on  the  lower  tail  coverts 
present  in  all  our  adult  Colombian  examples. 

As  in  Colombia,  the  species  in  Peru  appears  to  range  from  the 
upper  part  of  the  Subtropical  to  the  Temperate  Zone. 

Above  Machu  Picchu  (12,000  feet),  1  male;  Torontoy,  9,500  feet, 
1  female;  14,000  feet,  1  male;  Ocoobamba  Valley,  9,100  feet,  1 
male. 

(4042)  mCLOSSA  INIMGOTICA  Sctatcr. 

Digloaa  tfuHffotiea  Sclatbb»  Ann.  liag.  Nat.  Hist,  1856,  p.  467  (Ecuador). 

This  species  appears  not  to  have  been  recorded  from  Peru,  but  the 
specimen  listed  below,  together  with  9  from  Inca  Mine,  agree  with 
one  labeled  as  coming  from  Ecuador. 

Rio  San  Miguel,  4,500  feet,  1  male  (breeding,  Oct.  5). 

(4047)  <HKEOMANK8  FSASBRI  SclnNr. 

Oreamanujrateri  Sglatbb,  Ptoc.  Zool.  Soc.,  1860,  p.  75,  pi.  159  (Fftnza,  Ecuador).— 
VON  Bbblbpsoh,  OrniB,  vol.  11,  1900-01,  p.  197  (Anta,  Peru).— HBLLMATn, 
Yerh.  dor  Om.  Gesell.  Bayem,  vol.  11, 1912,  p.  159  (Garabaya,  Peru). 

Oreomane$  bmghami  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  41,  1919, 
p.  331. 

A  species  of  the  Temperate  2iOne  which  is  xmknown  between  south- 
em  Peru  and  central  Ecuador.  An  even  more  striking  hiatus  occurs 
in  the  recorded  range  of  Diglossa  hrunneiventris  which  is  unknown 
between  central  Peru  and  northern  Colombia.  Such  gaps  in  distri- 
bution indicate  lack  of  continuity  in  the  Temperate  Zone  itself,  and 
when  the  species  found  in  these  Temperate  Zone  islands  show  no 
appreciable  differentiation,  it  seems  evident  that  they  have  become 
isolated  at  a  comparatively  recent  date.  Specimens  of  Diglossa 
hrunneiventris  from  Colombia,  for  example,  are  inseparable  from 
others  from  Peru,  and  it  now  appears  that  the  bird  described  by  me 
as  Oreomanes  hinghami  is  but  the  immature  plumage  of  Oreomanea 
fraseri,  Doctor  Hellmayr  writes  me  that  an  immature  specimen  in 
the  collection  of  the  Munich  Museum  is  molting  from  the  plumage 
of  *^ hinghami"  to  that  ot  fraseri.  The  chin  and  malar  stripe  are 
white,  but  the  superciUaries  have  acquired,  through  molt,  the  chestnut 
color  of  those  of  the  adult. 

Cedrobamba,  1  female. 
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(4M«)  GOMIBOSTKVM  CTANBUM  ' 

Coniroitrum  cyaneum  Taosanowbki,  Proc.  Zool.  Soc.,  1874,  p.  512  (Sillapetay 
Gentaral  Peru). 

Occobamba  Valley,  9,100  feet,  1  male,  1  female. 

(4W2)  CX>NIROBTBVM  ISSBUGINBITKNtlUS  Sclal«r. 

C(mxroitrumferniff%neiventriM  S€LA.tsr,  Pfoc.  Zool.  Soc.,  1855,  p.  74,  pi.  85  (Gachn- 
pata,  Peru). 

Above  Torontoy  (14,000  feet,  timber  line),  1  female. 

(4064)  C0NIR08TBUM  CINEBEUM  CINEBEUM  d'OrMgny  and  LaCranaye. 

Coniroitrum  cinereum  d'ORBiomr  and  Lafrbsnatx,  Syn.  Av.,  pt.  2, 1838,  p.  25 
(YuDgas,  Bolivia). 

Our  specimens  hare  not  been  compared  with  topotypical  ones. 

Occobamba  Valley,  9,100  feet,  2  males;  OUantaytambo,  2  males,  1 
female;  Huaracondo  Canyon,  1  male;  Galea,  1  ?;  Cuzco,  2  males,  2 
females. 

(4057a)  CONIBOSTBUM  ATBOGYANEUM  SOBDIDUM  B«ri«p«di. 

Conirostrum  atrocyaneum  sordidum  Bbrlbpsch,  Journ.  fiQr  Ornith.,  1901,  p.  83 
(vestem  Bolivia).— Bkrlepsoh  and  Btolzmank,  Omis,  1906,  p.  76  (Idma). 

Found  in  the  Subtropical  Zone.  I  have  seen  no  specimens  from 
EJcuador,  but  Lafresnaye  describes  his  type  as  having  the  primaries 
margined  with  olivaceous,  a  character  in  which  our  Peruvian  birds 
agree.  Berlepsch  refers  Idma  specimens  to  his  C.  a.  aordidum  of 
Bolivia,  a  form  which  appears  to  have  been  separated  without  com- 
parison with  topotypical  material,  and  which  is  here  provisionally 
recognized. 

Idma,  5  males,  2  females;  San  Miguel  Bridge,  3  males. 

(4060)  XENODACNIS  FABINA  Cakanb. 

Xenodacnis  parina  Oabanis,  Journ.  tdr  Ornith.,  1873,  p.  312,  pi.  4,  figs.  1,  2 
(Maraynioc,  Peru). 

Found  in  the  Temperate  Zone.  I  have  seen  only  the  specimens 
recorded  below. 

Machu  Picchu,  above  timber  line,  13,000-14,000  feet,  2  males  (breed- 
ing, June  11),  1  female;  Idma  Pampa,  11,200  feet,  1  male. 

(4061)  DACNIS  CAYANA  GLAUCOGULABIS  B«riep«di  and  SiateMuiB. 

'  Dacnii  cayana  gUmoogularis  Bbrlbpsch  and  Stolzmann,  Proc.  Zool.  Soc.,  1896, 
p.  336  (La  Gloria,  Peru);  Omia,  1906,  p.  77  (Idma). 

Idma,  2  males,  2  females. 

(4009-4001)  nUDOPHANBS  PULCHEBBIMA  PULCHEBBIMA  (Sdatar). 

Dacnis  pukherrima  Sclateb,  Bev.  Zool.,  1853,  p.  480  (Bpgotd). 
Chiorophann  puleharima  itiffmatura  Bsblepsch  and  Stolzkann,  Proc.  Zod. 
Soc.,  1896,  p.  338  (Garita  del  Sol,  central  Peru);  Ornis,  1906,  p.  77  (Idma). 

Found  in  the  Subtropical  Zone.  None  of  our  specimens  exhibits 
the  ''grande  tache  blanche  subterminale  sur  le  barbe  interne  de  la 
rectrice  exteme"  attributed  to  this  race.    In  several  it  is  faintly 
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suggested  by  a  grayish  area,  but  others  are  not  distinguishable  from 
males  from  Ecuador  and  Bogota.  It  seems  probable,  therefore,  that 
the  quite  distinct  /.  j>.  aureinuchn  Ridgway  is  restricted  to  tiie  Pacific 
slope  of  the  Ecuadorian  Andes,  while  /.  p.  prdcherrinui  ranges  from 
Colombia  to  southern  Peru  on  the  eastern  slope  of  the  range. 
Idma,  5  maJds,  2  females. 

Family  TANAGRIDAE. 

TANAGEBS. 

(4111)  TANAGRA  XANTHOGASTEB  (SundeTan). 

Euphonia  xatUhogastra  Sundbtall,  Svensk.  vet.  Akad.  Handl.,  1833,  p.  310 
(Brazil). — Bbrlepsch  and  Stolzmann,  Omis,  1906,  p.  78  (Idma). 

(4126)  TANAGRA  LANOROSTRK  PBROTIANA  (Bcrlepsck  and  StabBMUM). 

Eaphonia  Utniiragtrii  peruviana  BsBtJerecH  ftnd  BTOLOfANN,  Omis,  1006,  p.  77 
(La  Merced;  Santa  Ana). 

(41S5)  TANAGRA  CHRTSOPASTA  (ScUtcr  and  Salvia). 

Euphonia  chrytopoiUi  Sclatbr  and  SALvm,  Prbc.  Zool.  Soc.,  1869,  p.  438,  pi.  30, 
figB.  1, 2  (R.  Ucayali,  Peru). 

Rio  Cosireni,  1  male,  1  female  (breeding,  Sept.  20). 

(4149)  PIPRAEmEA  MELANOTA  VENEZUELENSIS  ScUter. 

Pipridea  venegudenaU  Sclatbb,  IVoc.  Zod.  Soc.,  1856,  p.  266  (Caracas,  Venezuela). 
Pipridea  melanota  Bbrlepsch  and  Stolzmann,  Omis,  1906,  p.  78  (Idma). 

The  two  specimens  listed  below  agree  with  others  from  Colombia. 
San  Miguel  Bridge,  1  male,  1  female. 

(416S)  TANGARA  CH1LEN8IS  (Yigora). 

Aglaia  chUentU  ViooRs,   Froc.   Zool.  Soc.,   1832,   p.  3   (Chile-Bolivia.     See 
Berlepsch,  Rev.  Tanag.,  1910,  p.  1026). 

A  species  of  the  Tropical  Zone.  Peruvian  specimens  are  larger 
than  those  from  the  Napo  region. 

Rio  Cosireni,  2  males  (breeding,  Sept.  9,  11);  Rio  Comberciato,  1 
male  (breeding,  Sept.  21). 

(4163)  TANGARA  SCHRANKI  (Splz). 

Tanagra  tdtrofnki  Snx,  Av.  Bras.,  vol.  2, 1825,  p.  38,  pi.  51,  fig.  1  (northeom  Brazi  1 
See  Berlepach,  Rev.  Tsmag.,  1910,  p.  1028). 

A  species  of  the  Tropical  Zone.    Our  specimens  agree  with  others 
from  Ecuador. 
Rio  Cosireni,  1  male,  1  female  (breeding,  Sept.  9,  11). 

(41fl)  TANGARA  GYROLOmES  CATHARINAE  (HeUniATr). 

Cahspiza  gyroloidea  eatharinae  Hellmayr,  Proc.  Zool.  Soc.,  1911,  p.  1106  (Cha- 

quimayo,  Garabaya,  southeastern  Peru). 
Calospixa  gyroloideg  Bbrlepsch  and  Stolzmann,  Ornis,  1906,  p.  78  (Idma). 
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(4204)  TANGASA  NIOBOYIIIIIHB  BEBLBPSGHI  (TMnaavrid). 

CMiMte  nigrivindii  herlepiMTAOZASowBEJt  Om.  P^.,  vol.  2, 1884,  p.  469  (Aaqni- 

marca,  Peru). 
Calotpua  nifftiviridit  hedeptM  Bbrlbpsoh  and  Stolbkank,  Qmis,  1906^  p.  78 

(Idma). 

This  well-marked  race  was  found  in  the  forests  of  the  Sid>tro|>ical 
Zone. 
Idma,  2  males,  1  female;  Huadquifla,  1  male  G>reeding,  Oct.  23). 

(4M8a)  TANGASA  CYANEICOLUS  GIJLARIS  Clifiw. 

Tangara  eyandtoQu  gtdarit  Ghapmak,  Bull.  Amer.  Mus.  Nat.  EQbt,  vol.  41, 
1919,  p.  332  (Candamo,  Boutheastern  Peru). 

Subspecijic  characters. — ^Most  nearly  related  to  Tangara  cyanet- 
coUis  cyandcotlis,  but  male  with  head  darker  blue,  of  about  tibie  same 
shade  BaiaT.  c.  caertdeocephala,  but  with  no  purple  on  the  forehead 
and  little  if  any  on  the  throat. 

Rio  San  Miguel  (4,500  feet),  1  male,  breeding  October  2. 

(4214)  TANGAKA  FlOiVICBByiX  (Sdirtw  amd  Salvia). 

CktUiiU  fuivteervix  Sclatbb  and  Salvot,  Proc.  Zool.  Soc.,  1876,  p.  3S4,  pi.  30, 

fig.  1  (BoUvia). 
CaiospixafiUvicennx  Bbblbpsch  and  Stolzmann,  Ornis,  1906,  p.  79  (Idma). 

Abxmdant  in  the  Subtropical  iZone. 

Idma,  18  males,  7  females;  San  Miguel  Bridge,  1  male. 

(4216)  TANGABA  MELANOnS  (Sclat«r). 

CaUuU  melanatii  Sclatbb,  Ibis,  1876,  p.  408,  pL  2,  fig.  1  (Bio  Napo,  Ecuador). 
Caiospixa  melcmotU  Bbblbpsch  and  Stolzmann,  Ornis,  1906,  p.  79  (Idma). 

Found  in  the  Subtropical  Zone.    Our  specimens  agree  with  one 
from  Colombia. 
Idma,  5  males;  3  females. 

(4219)  TANGAKA  PABZUDAKU  OLafrwMjre). 

Tanagra  panudahn  Lafbbsnatb,  Rev.  Zool.,  1843,  p.  97  (Bogoti). 
CaloBpixa  parzudahii  Bbblbpsch  and  Stolsmann,  Ornis,  1906,  p.  79  (Idma).  * 
?  Tangara  panudakiiflorenUt  Bangs  and  Noblb,  The  Auk,  1918,  p.  459  (Charapi, 
northwestern  Peru). 

Inhabits  the  Subtropical  2iOne.  Our  series  agrees  (dosely  in  size 
and  color  vdth  eight  topotypical  specimens  of  par^udakii.  I  have 
not  seen  T.  p.  florerUes  Bangs  and  Noble,  based  on  a  female  from 
northern  Peru.  This  bird  is  larger  than  any  in  our  series,  but  in 
view  of  the  practical  identity  of  specimens  from  southern  Peru  and 
the  type  locality  the  validity  of  the  proposed  form  seems  questionable. 

Idma,  7  males;  3  females. 
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(4222)  TANOAKA  XANTBOCflPHALA  ZAlflBOCVHALA  (ItalM^). 

CaloipiM  xanihoeephala  TMsetodi,  Aich.  fOr  Nataig.,  1844,  voL  1,  p.  286  (cen. 
Peni).~BBBLBP80H  and  Bvouueanit,  Qnds,  1906,  p.  79  (IdmR]L 

Common  in  the  Subtropical  Zone. 

Idma,  7  males,  3  females;  San  Miguel  Bridge,  4  males,  1  female; 
Torontoy,  1  male. 

(4224)  TAN<3ASA  Gi»TaOV18  (Db  Bm^. 

CaUiiU  darpiotU  Dv  Btrs,  Esq.  Qm.,  i^.  7, 1845  (Peru). 
Rio  San  Miguel,  4,500  feet,  1  male  (breeding,  Oct.  5). 

(4228)  TANGABA  ABOBNIBA  ABGBN1SA  (TmIMO. 

ProenopU  argentea  TBCBvm,  Aich.  fOr  Natuig.,  1844,  voL  1,  p.  285  (Pera). 
Calo$piza  argentea  Bbblbpsch  and  Stouicann,  Ornis,  1906,  p.  79  (Idma). 

Inhabits  the  Subtropical  Zone. 

Idma,  3  males  (1  breeding  Oct.  17),  1  female;  San  Miguel  Bridge, 
2  males,  2  females. 

(42S4)  IBID080BNIS  JELBKO  JBLBKn  CfekMrib. 

Uridomie  jeUkii  Cabanis,  Joum.  tUt  Qniith.,  1873,  p.  316,  pi.  5,  fig.  1  (ICaiay- 
nioc,  Peru). 

Above  Machu  Picchu  (12,000  feet,  timber  line),  2  males,  breeding 
May  22  and  June  8. 

(42S7)  nODOSORNIS  ANAUS  (TMtadI). 

Tdnagra  analis  Tbchdoi,  Arch.  iHt  Natuig.,  1844,  vol.  1,  p.  287  (Peru). 
Idma,  2  males. 

(4244)  POBCnX>THBAUPIS  lONIYENTBIS  («rOrblciiy  tad  Ulnumf). 

Aglaia  ignivenirii  d'ORBioinr  and  Latrbsnatb,  Syn.  Av.,  pt.  1,  1837,  p.  32 
(Aplobamba,  Bolivia). 

Inhabits  the  himiid  Temperate  Zone.  Although  obviously  repre- 
senting P.  lunvJaia,  our  specimens  show  no  indication  of  intergrad- 
ing  with  that  species. 

Above  Machu  Picchu  (12,000  feet,  timber  line),  6  males  (3  breed- 
ing. May  23-June  2),  1  female. 

(4254)  BUTHRAUPU  CUCULLATA  SATURATA  BwtafMh  tad  SMnBuw. 

Buihraupie  eucuUata  eatwrata  BBRUBPaoH  and  Stolsmann,  Omis,  1906,  p.  80 
(Idma,  Peru). 

Occobamba  Valley,  9,100  feet,  1  male;  Torontoy,  10,700  feet,  1 
male. 

(42^9)  DUBUSIA  STICTOCEPHALA  BcrlapMk  and  I 


IhUnma  edeioeephdla  Bbrlbtsoh  and  Stolbmann,  Ibia,  1894,  p.  386  (Haraynioc, 
Peru). 

Occobamba  Valley  (9,100  feet),  1  female. 
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iixny  TBRAurm  BMseonni  UMom  ototapMk  < 

TVmiH^  «oe{Mla  tTui^  BsitLBPSOH  and  BrOL^i^ 

(La  Mearced,  Peru);  Oniis,  1906,  p.  81  (Santa  Ana). 
Tcmagra  coelestii  ScLiiTSR  and  Salyin,  Froc.  Zool.  Soc.,  1876,  p.  16  (Huiro; 

Potrero). 

Inhabits  the  arid  Tropical  Zone  and  ranges  upward  to  the  lower 
border  of  the  SubtrofMoal.  Tke  preseai  fana^  eoelestis  and  leucop- 
tera  are  evidently  representatives  of  one  ^ecies*  Several  of  our 
Peruvian  specimens  closely  resemble  others  from  the  BogotA  region. 

Santa  Ana,  1  male,  1  female;  Idma,  4  males,  1  female;  Qiauillay, 
1  male;  San  Miguel  Bric^,  2  males,  2  females. 

(4281)  1HRAUPIS  PALMABUM  MELANOPTEBA  (Sctelcr). 

Tanagra  melanopUra  Sclatbr,  Proc.  Zool.  Soc.,  1856,  p.  235  (Eastern  Peru). 
San  Miguel  Bridge,  1  female. 

(4287)  THRAUnS  DABWINI  LAETA  (Bcrtoych  and  I 


T[anagra]  darwini  laUa  Bbrlbpsch  and  Stoloiann,  OrniB,  vol.  13,  1906,  p.  81 

(Cuzco;  Idma). 
Tanagra  darwini  Solater  and  Balyin,  Proc.  Zool.  Soc.,  1869,  p.  151  (T^nta). 

Specimens  from  Cuzco,  Galea,  and  Pisac  are  topotypical.  There 
appears  to  exist  no  clear  understanding  regarding  the  limits  of  the 
range  of  this  form  and  T.  d.  darwini.  I  have  seen  no  specimens  of 
the  latter. 

San  Miguel  Bridge,  1  female;  Machu  Picchu,  1  female;  Chospiyoc, 
1  female  (breeding,  April  20);  Galea,  3  males,  2  females;  Pisac,  1 
male;  Guzco,  1  male,  1  female. 

(4288)  SPOBOTHBAUPIS  CYANOCEPHALA  CYANOCEPHALA  (d'Orbigny  and  Lafrenaje). 

Aglaia  cyanocephala  d'OaBiGKT  and  Lafbesnate,  Syn.  Av.,  pt.  1,  1837,  p.  32 
(Yungas,  Bolivia). 

Inhabits  the  Subtropical  Zone.  Our  specimens  average  slightly 
smaller  and  more  yellow  than  a  topotypical  series. 

San  Miguel  Bridge,  3  males,  2  females;  Torontoy,  1  male,  2  females; 
Occobamba  Valley,  1  male. 

(4298)  BAMPHOCELUS  CABBO  CONNECTENS  BcrlepMh  and  StotmuttB. 

Khamphocdus  jacapa  connectens  Berlbpsch  and  Stolzhann,  Proc.  Zool.  Soc., 
1896;  p.  344  (La  Merced,  Peru);  Ornis,  1906,  p.  81  (Santa  Ana;  Idma). 

Ramphocodus  atrosericeut  Solater  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16 
(Maranura;  Potrero). 

Common  in  the  Tropical  Zone  ranging  upward  to  the  lower  border 
of  the  Subtropical. 

Rio  Comberciato,  1  male  (breeding,  Sept.  25);  Santa  Ana,  1  femide; 
Idma,  5  males  (2  breeding,  Oct.  14,  17);  3  females  (2  breeding,  Oct. 
14,  17). 
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(4M7)  rULANQA  BVBBA  HTOBA  (IlkiMMi). 

Musdeapa  rubru  Likhabus,  Syst.  Nat.,  vol.  1, 1768,  p.  181  (Oarolnia). 

Piranga  rubra  Bsrlbpsch  and  Stolzmann,  Ornis,  1906,  p.  81  (Idma,  2  inal^;  Oct.» 

Nov.). 

(4S1S>  PntANGA  ABDENB  (TKfaadO. 

Phoeniioma  ardens  TIbchttdi,  Arch.  fOr  Naturg.,  1844,  vol.  1,  p*  287  (central  Peru) . 
Rio  San  Miguel,  4,500  feet,  1  male  (breecUngy  Oct.  5). 

(4S14)  PnUNGA  TBSTACIA  TSCBVDU  lUd^»9dk  *B«  SMnniuu 

Pyranga  te$tacea  tschudU  Bbrlbpsch  and  STOiiZMANNy  Proa  Zool*  Soc»  1892,  p.  375 
(Lima);  Ornis,  1906,  p.  82  (Santa  Ana). 

ChauiUay,  1  male,  2  females;  Rio  Comberciato,  1  female. 

(ttU)  TACBTPBOHUS  BUFU8  (BoddMri). 

Tangara  rufa  Boddasbt,  Tkbl.  PL  Enl.,  1783,  p.  44  (Cayenne). 
TadtyphonuinulaUueu$Bouinfin  and  Saivin,  Proc.  Zool.  See.,  1876,  p.  16  (Mara- 

num;  Huiro;  Potrero). 
Tadnyphonus  rvfuM  Bbrlbpsch  and  Stolzmann,  Omie,  1906,  p.  82  (Santa  Ana; 

Idma). 

Santa  Ana,  2  males  (1  breeding,  Oct.  25) ;  Idma,  2  males,  2  females 
(1  breeding,  Oct.  19). 

(4S44)  TACHTPHONU8  KUnVBNTBB  (Spb). 

Tanagra  rvfivenUr  Snx,  Av.  Bras.,  vol.  2, 1826,  p.  37,  pi.  1,  fig.  1. 

A  female  and  an  immature  male  are  apparently  referable  to  this 
species,  of  which  I  have  seen  no  other  specimens. 
Rio  Cosireni,  1  male,  immature,  1  female  (breeding). 

(4S70)  HEMTTHRAUPIS  FLAVICOLUS  CENTBAUS  (HeUnuTr). 

NemosiaflamcolUs  eevUralie  Hbllmayb,  Nov.  ZooL,  vol.  14, 1907,  p.  850  (Hamay 
tha.  Rio  Madeira). 

Our  specimens  agree  with  others  from  the  Beni  region  of  Bolivia 
and  Matto  Grosso,  Brazil,  in  the  jet  blackness  of  the  black  areas. 
One  of  two  males  from  the  Rio  Roosevelt,  however,  resembles  a 
Cayenne  specimen  in  the  color  of  the  black  areas. 

Rio  Cosireni,  2  males  (breeding). 

<4S8S)  IHLYPOPSIB  INORNATA  (TacsuMWsId). 

Nemosia inomata  Taczanowski,  Plx>c.  Zool.  Soc.,  1879,  p.  228  (Tambillo,  Peru). 

Identified  from  descriptions  only.  Our  specimen  (unsexed)  is 
more  olive  and  less  refuscent  than  the  plate  in  the  Catalogue  of 
Birds  of  the  British  Museum.** 

San  Miguel  Bridge,  1. 

w  VoL  11,  pL  13,  flg.  2. 
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(4S87)  TBLYFOPmB  mOWWMPB  (rOiU«v  «■«  Iiftawy). 

^Zvia  f^/lofjM  d'OBBiQNT  Mid  Lafbb8natb«  Syn.  Av.^  pt.  1^  1837,  p.  30  (Yui*- 

caresy  Bolivia). 
T^^lfpopm  ruficep$  Bbrlkpsgh  and  Btolsmann,  Onus,  1906,  p.  82  (Idma). 

Our  specimens  agree  with  a  topotypical  series. 

Idma,  1;  San  Miguel  Bridge,  3;  Torontoy,  6;  Galea,  1. 

(4St7)  CHLOBOSPINGCS  FLATIGULARtS  FLATIGULABIS  (Sdater). 

P%jnU>pmJUmguUBFU  Solatbb,  Rev.  Zo^,  1862,  p.  8  (New  Granada). 
Chloratpingui  flavigularit  parviroitris  Chapman,  Bull.  Amer.  Mu8.  Nat  Hist., 

vol.  14, 1901,  p.  227  (Inca  Mine»8anto  Domingo,  southeastern  Peru).~BKB- 

LBP8GH  and  Stolbmann,  Onds,  1906,  p.  82  (Idma). 

The  acquisition  of  additional  topotypical  material  of  both  jZat;i- 
gularis  and  "parviroHrW*  shows  that  Hie  latter  form  is  based  on  an 
average  difference  quite  lost  by  individual  variation.  It  is  not  in 
my  opinion  worthy  of  recognition.    Inhabits  the  Subtropical  Z<me. 

Idma,  5;  San  Miguel  Bridge,  4. 

(4404)  HKBflSPINGUS  ATROPILBU8  AUSICULABIS  (Onbuis). 

Chkroipingui  aurieularu  Cabanis,  Joum.  fOr  Onuth.,  1873,  p.  318  (ICaraynioc, 
Peru). 

The  difference  between  the  northern  and  southern  forms  of  this 
species  appears  to  be  subspecific  Inhabits  the  humid  Temperate 
Zone. 

Occobamba  Valley,  2. 

(44M)  HBMISPINGUS  SUPESCOJABIS  NIGBIFBONS  (Lawrwce). 

Chhroipmgui  nigr^frcnt  Lawbbncb,  Ibis,  1875,  p.  384  (Ecuador). 

Inhabits  the  humid  Temperate  Zone.  Our  specimens  agree  with 
several  from  southern  Colombia. 

Occobamba  Valley,  2  (1,  July  29,  breeding);  above  Torontoy 
(9,500  feet),  1  (May  4,  breeding). 

(4412)  HEMISPINGUS  FRONTALIS  FHONTAUS  (TMtadI). 

HylophUusfnmtalii  Tschudi,  Wiegm.  Arch.,  1844,  vol.  1,  p.  284  (Peru). 
ChUm>$pingu$  fronUdii  Bbblbpsgb  and  Stolzmann,  Onus,  1906,  p.  83  (Santa 
Ana). 

Inhabits  the  Subtropical  Zone.  I  am  unable  to  separate  the 
Colombian  from  the  Peruvian  birds.  H.  f.  oUagineua  should,  there- 
fore, in  my  present  opinion,  be  synonymized  vdth  frontalis.^ 

San  Migucd  Bridge,  6. 

(4421)  PSEUDOSPINGUS  XANTHOPHTHALMIS  (Jtaamw^ki). 

Daenii  xanthopfuhalma  Taczanowski,  Ph)c  Zool.  Soc.,  1874,  p.  510  (Maimynioc, 
Peru). 

Heller  secured  a  male  of  this  rare  species  heretofore  known  only 
from  two  males  and  three  females  from  Maraynioc  and  a  female 

••  Sm  Ban.  Am«r.  Hat.  Nat  met.,  VOL  M,  m7,  p.  en. 
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from  Tamiapampa  (altitude,   9,000  feet).    The  bird  agrees  with 
doscriptions.'* 
Occobamba  Valley,  9,100  feet,  1. 

(44U>  RaCBOSPINOUS  TBOPASOATUS  TMSuwwikL 

Mieroipingu^^a$ciaiu$  Taozanowski,  Proc.  Zool.  Soc.,  1874,  p.  132,  pi.  19, 
fig.  1  (Maraynioc,  Feru). 

Heller  secured  this  uncommon  species  at  timber  line  in  the  himiid 
Temperate  Zone. 
Cedrobamba,  3. 

(44S7a)  SCH]8TOCm.AMTS  ATRA  OUTINA  (Sdater). 

Tanagra  olivina  [female]  Solatsr,  Fh>c.  Zool.  Soe.,  1864,  p.  607  (Cuyaba,  Brazil)  — 

ScLATBB  and  SALvm,  Proc.  Zool.  Soc.,  1876,  p.  16  (Maranura). 
78MtU>ehlamjf9  atn  gmea  Cobt,  Field  Mus.  Pub.  190, 1916,  p.  346  (Kioja,  Peru). 
Orduilieui  ater  [male]  Sclatbb  and  Saltdv,  Ph>c.  Zool.  Soc.,  1876,  p.  16  (Huiro). 
Schiiioehlam^t  atra  Bbblbpsch  and  Stolzmann,  Qmi«,  1906,  p.  83  (Idma). 

Inhabits  the  Tropical  Zone.  A  large  series  from  Matto  Grosso 
averages  slightly  darker,  especially  below,  than  specimens  from 
Cayenne  and  northeastern  Venezuela  (which  may  be  considered 
typically  to  represent  atra)^  but  the  black  throat  areas  arc  not  so 
intense  and  the  black  of  the  forehead  grades  insensibly  into  the  gray 
of  the  crown  or  hind  head  and  is  not  therefore  sharply  defined  from 
it  as  it  is  in  our  specimens  of  true  atra.  Our  Peinivian  specimens 
average  slightly  darker  in  general  coloration  than  those  from  Matto 
Grosso,  but  agree  with  them  in  the  color  of  the  black  frontal  areas 
and  gradual  change  from  black  to  gray  on  the  crown.  They  should 
therefore  unquestionably  be  referred  to  the  southern  rather  than  the 
northern  form  of  this  species  and  it  se^ois  probable  that  8.  a.  grisea 
Cory  should  also  be  placed  here. 

Santa  Ana,  2;  Idma,  2  (Oct.  20,  breeding). 

Family  ICTERIDAE. 

OBIOLBS,  CASSIQUBS,  Btc. 

(4445a)  OSTINOP8  DBCUMANU8  MACULOSU8  duipnn. 

Oitinopi  deewnanus  macuUmu  Chapman,  Proc.  Biol.  Soc.  Wash.,  vol.  33,  July 

24, 1920,  p.  26. 
OitinopB  decumanus  Bbblbpsoh  and  Stolzmann,  Omis,  1906,  p.  84  (Pampa  de 

Demimbe;  Santa  Ana). 

Rio  Cosireni,  1;  Chauillay,  1. 

(4447)  OSTINOPS  ATBOTIRBNS  («rOrblciiy  ud  LafrMoare). 

Cassieui  atrovirens  d'OBBiONT  and  Lafbbsnatb,  Syn.  Av.,  pt.  2,  1838,  p.   1 

(Yungaseni,  Bolivia). 
OsUnopi  atrovireM  Solatbb  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Huiro).— 

Bbblbpboh  and  Stolzmann,  Omis,  1906,  p.  85  (Idma). 

Lfocally  common  in  the  Subtropical  2iOne. 
Idma,  5;  San  Miguel  Bridge,  3. 

»  8«e  Bcriepedh  and  Taosanowski,  Proo.  ZooL  Boe.,  1886,  p.  840. 
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(44S7)  GASSICDS  CHRT80NOTUS  «rOrtigqr  Bad  Lafrfspaje. 

Caaneus  chrysonottts  d'OaBiONT  and  Lafbbsnatb,  Syn.  Av.,  pt.  2,  p.  3  (YiiiigM» 
Bolivia). 

Torontoy,  1. 

(4479)  AGELAIUS  THILIUS  (Mottna). 

Tardus  thilius  Mouna,  Sagg.  Storr.  Nat.  Chile,  1782,  p.  211  (Chile). 

Agelasticus  thUim  Sclater  and  Salvin,  Proc.  Zool.  Soc.,  1869,  p.  153  (Tungasuca). 

Agelaeus  tkUius  Berlepsoh  and  Si^lzmakn,  Omifl,  1906,  p.  103  (Suriti;  Cuzco). 

Galea,  1. 

Famfly  CORVIDAE. 

GROWS,  JATS. 

(4547)  CTANOCORAX  VIQLACEUS  Da  Boa. 

CycanoooTox  violaceus  Du  Bus,  Bull.  Acad.  Bnix.,  vol.  14, 1847,  p.  103  (Peru). 

A  species  of  the  Tropical  Zone. 
Rio  Comberciato,  2. 

(4549)  XANTHOURA  YNCAS  TNCAS  (BoddMrt). 

Corvus  yncaa  Boddabrt,  Tabl.  PL  Enl.,  1783,  p.  38  (Peru). 

Cyanocorax  incas  Sclater  and  Salvin,  Proc.  Zool.  Soc.,  1876,  p.  16  (Huiro). 

XarUhoura  yncas  Bbrlepsch  and  Stolzmakn,  Omis,  1906,  p.  85  (Idma). 

Common  in  the  Subtropical  Zone. 

San  MiguelBridge,  6;  Santa  Rosa,  1;  Idma,  2. 

(4665)  CTANOLTCA  JOiLYABA  (BoHWte). 

CyanodUa  jolyaea  Bonaparte,  Joum.  tUt  Omith.,  1853,  p.  47  (Peru). 
Xanihowra  jolyaea  Bbrlepsch  and  Stolzmann,  dmis,  1906,  p.  85  (Tambillo). 

(4655a)  CYANOLTCA  YIRIDICyANBA  <^ZCOBNSIS  Sclater. 

Cyanolyca  viridicyanea  cuzooeniis  Sclater,  Ibis,  1917,  p.  465,  j^  8,  fig.  1  (Hua- 
sampilla,  altitude  10,000  feet,  Peru). 

This  f  onn  requires  comparison  with  0.  jolyaea  of  which  I  have  seen 
no  specimens.  It  inhabits  the  forests  of  the  humid  Temperate  Zone 
and  hence  is  not  found  in  the  treeless  Cuzco  r^on. 

Torontoy  (9,500  feet),  1. 
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Capiimnlgos  alblcoIUs 64 

torquatus...: 64 

Carduelisatiata 110 

Caainchlhua 10 

Casslcus  atrovirens 128 

chrysoiiotus 134 

castanetfroDs,  Atli^)etee 118 

oastanotis,  Pterogloesus 75 

castanotis 75 

eastelnaadi,  Aglaeactis 82,68 

TrochUus 68 

Catamenia  analis 100 

analoldes  aoaloideB. 100 

grlsdveiitrls 88,44,100 

InomatalnorData >..  83,100 

fatharf  nan,  Calospiiia  gyroMdea 117 

Tangata  gyroloidcs 117 

Oatharista  oruba 38,56 

Cathartesatiata 28 

anxa 66 

OatbaniBsp 104 

OaocaVaUey 23 

oayanayPiaya 73 

cayanua,  Chanidrlas 60 

Hqploxyptenis 28,60 

cayennensis,  Muadcapa. 06 

Myiosetetes 29,06 

oecQiae,  Columba  (ChamaepeBa) 46 

Gymnopelia  oedliao 88 

Cecropia ^ 21 

Cedrobamba 31 

OUusgrammlcus 77 

oentralis.  Hemithraupis  flaviooUis 121 

Nomosia  flayicolUs 121 

Centritesoreas. 91 

Ceophloous  lineatus. 29^77 

Uneatus 77 

Cephali^tenis  amatus 27,101 

cepbalotes,  Myiarchus 08 

CerchneJs  sparveria 38.60 

subsp 38 

Oercomacraapprozfanans 80 

tyranninaapproxixintTis 20,80 

CerthOatidatenalroetrls 81 

cenilea,  SyiTia 106 

Ceryteamaiicana 28 

Chaehap(7as 11 

ebaearu,  Bnooo 2^,30^75 
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Chaatocarcus  mnlaanti 70 

Chaatura  brunneitorquce 65 

sonaris. 65 

Chaloostigmacdiyacaam 8a;69 

stanlaylvuloanl 32,60 

ChamaapeUaerythrottaorax 46 

griswda 47 

minataainata 31^47 

Chanchamayo 11 

Gliaradrlas  cayanus 60 

resplandens -. 50 

ChauIIlay 9 

cMguanco,  Semimerula 83,104 

Turdus 104 

dill6iisl«,A^aia 117 

Tangara 117 

cbfoDOgastar,  Leodppas 66 

cMrleote,  Aiamides  cajanea 48 

BaUus 4g 

Chliimoto 11 

chlvl,  Sylvia. 106 

Vireo 105 

VlreosylvacbiTi. 30^106 

Ghltepbagamelanoptora. U^88 

cfalocapisciiis,  Myiawhm  maKJoanus 06 

tyranmilos 30^08 

ofaloris,  Pieiidodiloris  oUvaseens. 80^111 

Syealis Ill 

ddoroaachenia,  Leptoptila 47 

Chlorocetyle  amerifana  americana 63 

chlorolaemus,  M  omotus  aeqnatorialii 63 

ehloroiiiMroB,  Pipra 99 

Cbloronerpn  cbryaogaster 76 

rubigloostts  canlpilcas 76 

meridensis 76 

ChlorophaneapidelMnimastigiiiatara 116 

oUoraspila,  Adelomyla 68 

malanagenys. 68 

GUeroaplDgiis  aurioolarls 123 

flavlgolaflstlaTtgiilarfs 122 

panrirostrifl 122 

frQntalL<i 122 

nigriflrons 122 

GhlorostilboB  daphne. 66 

prasinus 66 

daphne 28,66 

choUba,Otus 28»61 

Plsortiina 61 

Strix. 61 

Chondrobierax  undnatus 60 

Choeptyoe 16 

ehrysoeephahis,Myiodyna8te8 96 

chryaooephalus      96 

Seaphorhynchas 96 

chrysaga8ter,ChloronerpC8 76 

Phencticus  chrysooephalus 108 

Pltylos 108 

Chrysandtris  atrata 110 

dirysonotas,  Oavicns 124 

dirysopasta,  Tanagre 117 

GhrysoCia  inornate 63 

dirysotis,  CalUste 119 

Tangara 119 

CIniaqneo  quila 22 

Clocaba  huhula. 28,61 

CiUurus  riYolaris 81 
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dnchnncti,  Copoptos. 90 

Tymmus 90 

CindodM  fttocamenais 39,81 

foieiu 81 

rivulMii 17,89,81 

Cinoius 13 

lenooeephabu 103 

•cineraoea,  SayornisnigrioaBS. 97 

cinerea»  Enscartbimis 93 

Scrpophaga 81,82,93 

dneraicapOlnSy  Colaptei -70 

dneretoeps,  Tyranniscua. 94 

Tyraimului.... 94 

dneream,  CooiroBtmin 110 

oineream 18,88,110 

Todirostrum  cinereum 39,91 

dnereos,  Cirous 88,57 

Todus 91 

cinnamamea,  Musdpeta 90 

<»lnnftTin/wn«mg^  M^yinhf^^H  ^tinf^mmmfln* 90 

-Ciroiu  dnoreus 88,07 

CIstothGnu  graminioola. 103 

platmisiii  gramtnioola 39,108 

-Onemarcbiis  erythropyghu 80 

Cnipardms  hamnatngaaUr  haematogaaUr....       77 

coeleatis,  Tanagra. 130 

Col^tei  dnereic^iiUiu 70 

puna. 18,17,18,39,70 

rapioda 70 

-Colibri  cyanotns. 67 

iolata 07 

iolatns 67 

«ollari8,  Trogon. 71 

Trogonaroi  ooUarif 71 

CoUectiaspinoea. 17 

«oloretim,Todlro8tnimoiiiirtiim 91 

Cohiinbaalbainea 3a;45 

albOinea 40 

anrfpennJs ^S3»46 

(GhaiBaep6Ua)oedUM 40 

frtnata. 47 

iiielaiiapt«ra 47 

minuta 47 

montaiia. 47 

phimbaa  andioola. 40 

propinquna 40 

raflna. 40 

rufloa. 38,40 

<whiinhlana,  Laiuprupygla. 67 

olnmblgallliia  minuta 47 

«QmatayPlpraleaooeilla 99 

CooilMfdatOv  Rio U,14,3^37 

Oon^aothlypia  pitiayomL 100 

alflgana 39,100 

Cooirostnim  atrocyaneum  aordidum. 110 

dneramn. HO 

dnflfaum 18,88,110 

eyanemii 83,110 

famiglndventils. 83,110 

oonnedens,  Pseadochkria uropygiaUa ...  39,41,113 

Bami^iooehia 39 

carbo 130 

Jacapa. 130 

«0imlTen8,llyi0Betete6SiiiiiU8 11,90 

Cooopias  dndumett 90 

Conanu  mitrattis 01 


Pig*. 

ooqidmbMy  Nothopfoeta 48 

eoronatua,  Baanantania 107 

Mylodiootaa W7 

Corvaayneaa 134 

Coryphoapingua  flristatna 113 

ffnrnillatniT ,  ■  ■  38^28;118 

Codreni,  Bio 11, 14.35*37 

Coturnlculua  paruanns. Ill 

Crax  eumaneodi 45 

CredacusTiridiafadalis. 2S^48 

Crexfadalla 48 

cflatata,  Slaenia. 39,38^95 

Slainea. 90 

Hdiodiera. 18 

cristatus,  Coryphospingaa 118 

Crotophaga  ani 28^73 

CryptureOus. 48 

Cryptonu  obsdetus  punensis 48 

parvlrostris. 38^48 

soul 37,48 

Utaupa 48 

cucuUata,  Fringilla U3 

Geothlypis  aequlnodiaUa 28^100 

Sylvia 100 

oueuUatus,  Coryphoapingua. 38^28^113 

Cuculus  naevius 72 

cumanensiB,  Craz 45 

PipUe 4S 

onnieularia,  Phdeoptynx. 01 

Curahaud 10 

cmriroatris,  Nothoproeta. 48 

Ouieo 8 

District  of 10 

onscoensis,  Cyandyea  ▼iridieyama 33^134 

cyandcwnts,  Tangara  cyaaaleolHw 118 

oyanenm,  Coniroatmm SS^UO 

eyanooephala,  Aglala 130 

Ardea « 

Sporothranplscyaiiooepbala..     130 

cyaiiooq>halus,  Nyctioorax »VSl,fl;S8 

CyanodtUjdyaea. » 

Cyanooocaxincaa. 134 

violaoeua. 134 

Cyandeabla  moooa  smarafdlna 69 

oymndeoca,  Attieora. MB 

HiruBdo Mi 

Cyandyea  Jdyaaa 38,134 

vlridicyanea  cuiooanais. 88^134 

eyanoptara,  Querquadula iO 

eyanoptarus,  Ptarofdianfla »Vf8 

Trodiaua « 

oyanotus,  Cdfbri 67 

Trodillus 67 

Cypadddaa  bninndtorqnaa 60 

tirunndtorqucs.       66 
Cypedna  montiragua 60 

Dacnis  cayana  glancogularia 116 

puloharrima. HO 

zanthophthabna. 128 

Dafllasptnicauda. 38^U 

daphna,  ChloroatUboQ 66 

prasinus 2^66 

darwini,  Tanagra 126 

darwini 130 

daeumanus,  Ostlnops IS 
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Deooroica  CMTules 40^105 

rarm 106 

dependens,  Spiniis 17 

Diddphis. 19 

DiglosM  bnumelTeiitris 9,\Z,n,  31, 33, 114,  U5 

indigoticQ 115 

melanopis 115 

mystaoaUs 33 

albUinea 41,114 

mystaealii. 114 

pectoralis. 114 

persooata 115 

mdanopb 18,33,115 

sittoides 114 

siUoides 114 

Diplopt«rusiiaeyius 72 

Diuca  spoeulifera 39,113 

Dobosia  stictooephala 33^119 

DyaJthammw  oHvaceus 39,79 

•caudatum,  Todirostnun 92 

acaodatus,  Orehilus 92 

KebaiaU 10^14 

agretta,  Ardea 61 

Hcrodias 51 

Blaenea  flavQgaster 91 

Biaenia  albloeps 31,95 

modesta... 95 

aabsp 33 

cristaU 28,29,95 

flavogaster 29 

flavogaster  flavogastcr 94 

glgas 28,29,W 

modesta 95 

obscura  obscora 95 

pallatangae 95 

Tiridicata 95 

Xlainea  albioeps 95 

cristate 95 

obfloura 95 

T>agana 94 

paUatangae 95 

plaoens 95 

elegans,  CompMthlypis  pitiayumi 28,105 

Bmberiza  specuUfera 113 

unioolor 113 

Bmbernagra  brunnei-oucha 114 

miiliae,  Pboetbornls 06 

giiyi. 06 

Empidoehanes  poedliirus  peroanus 97 

Kmpldooaxpa^Hustrailli 9S 

tramialnorum 29,40,98 

•piscopns,  Tbraupis 14 

Eriocnemis  sapphiropygia. OS 

Erismatura  ftrrngiziea 55 

Erythrina 21 

erythrocercua,  Myiarchus 98 

erythroleuoa,  Grallaria 33,80 

erytbronotus,  Buteo 38,57 

HaUaetus 57 

cfTthrops,  Leptopogon 94 

crythropygia,  TaraJoptera 86 

erythropygiatfCiiemarcbus... 86 

Myiotberetes 39 

erythrothorax,  Charaaepelia 46 

EseaUonJa 20 

esteUa.  Oreotroohilus... 39,67 

2787—21 9 
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estalla,  Trochflua 67 

etiophrys,  MyiothlypU 107 

Bapetomena  hirundo 66 

macroura  binindo 28,60 

Xupbonia  cbrjrsopaste 117 

laniirostris  peruviana 117 

xanthogastra 117 

Eiirypyga  major  meridionalis 27,51 

Euscartbmua  clnerea 92 

leucogaster 91 

margaritacdventer 28 

margaritaceiveiitris  rulipes —  29,91 

pyrrfaops 91 

wuchcrcri 91 

ezoelsus,  Phrygflos  alaudinus 113 

todalis,  Credacus  Yirldis 28^48 

Crax 48 

MdneUos,  Ibis 51 

Falctnalias  ridgwayi 61 

Faloo  ftuco-caerulesoeos 15^83^88^00 

ondnatus 60 

onidDctus •••.»       67 

laUdandicus,  Nycticorax  cyaaocephalus 68 

fasdata,  Atticora 101 

Hirundo 101 

Pipra. 90 

Ikadatus,  Sublegatus 28,96 

fosdatus 29,96 

femoralis,  Hypotriorchis 00 

ferrugijiea,  Erismatura 65 

Oxyura 38,55 

ferrugindventris,  Conlrostrum 83^110 

flammolata,  Siptomis 84 

flavigularis,  Chlorospingus  flavigularis 122 

PipUopais 123 

flavlrostris,  Anaeretes 17,31,33,93 

flavogaster,  Elaenea 94 

Blaeuia 29 

flavogaster 94 

Plpra 94 

flavovireos,  Leptopogon 92 

flexuoea,  Berberis 17 

florentes,  Tangara  parsudaUi 118 

fluvlatilis,  M  usdsaxicola 29,90 

Formidvora  ruia  rufotra 80 

rufotra 80 

fraseri,  Oreomanes. 33,41.116 

(renata,  Cdumba 47 

Oallinago 50 

Qeotrygon 47 

Oreopeleia 47 

Fringilla  arvensis 110 

cucullate 113 

frutlceti 112 

frontalis,  Chlorospingus 122 

Hemispingus  frontalis 122 

Hylophilus 122 

frontatus,  Aratinga 62 

fruUcetl,  Fringilla 112 

PhrygUus 39,112 

fncato,  Alopochelidon 29,102 

Atticora 28 

Hirundo 102 

Fulica 18 

ardedaca 38^49 

gigantea 38^49 
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ftilvesoens,  Nothoprocta 88,48 

fulvicervix,Calllste 118 

Galospiza 118 

Tangara 118 

fulvigulaiis,  Malacoptila 75 

fulvigularis 76 

ftircatus,  Anthus 39,106 

fasdcapillus,  Picolaptes 8B 

Thripobrotus 86 

ftuco-caerulescens,  Falco 15,32,38,60,81 

Qalllnago  andlna 50 

braziUensis  andina 3S;50 

frenata 50 

Qallinula  galeata  garmani 38 

gannani 48 

Qambetta  melanoleuoa 50 

gannani,  Qallinula 4S 

galeata 48 

Oeositta  teniilrostrU 18,31,39,81 

Oeotblypis  aequlndctialis  cucollata 23, 106 

canicapilla  assimilis. 106 

Oeotrf gon  Ironata 47 

Qeranoaetus  melanoleocus 60 

glgantea,  Fulica 38,40 

glgantodos,  Semimcrula  gigas 33, 104 

glgas,  Elaenia 28,29,94 

Patagona 39,66 

Trocbilus 66 

(Haucidium  brasilianum 61 

glaucogularis,  Capito 74 

Dacniscayana 116 

Grallariaerythroleuca 32,80 

nifula  obscura 18,80 

sororla 80 

graminicola,  Cistothorus 102 

platensls 39,102 

Siptornis 39,84 

Synallaxis 84 

grammicus,  Celeus 77 

grisea,  Musdaaxlcola 39,90 

Schistochlamys  atra 123 

griselpectus,  Phacellodomus  strlaticeps ...  39, 41, 85 

grisoivontris,  Catamenia  analoides 33, 41, 109 

SynaUaxis R2 

griseocularis,  Sublegatus 96 

griseola,  Chamaepelia 47 

gryphus,  Sarcorhamphus 38,56 

Vultur 56 

gularis,  Tangara  cyanekolUs 118 

guttata,  Margaromis 85 

Ortalis 44 

Penelope 44 

Premnomia 85 

gatturalis,  Spennophila 108 

guyi,  Phaethomis 66 

QymnopeliaceciUaeoeciliae 38,46 

gymnops 47 

gynmops,  Qymnopeliaoechiae 47 

Qynoxys 20 

gyrdoides,  Galospiza 117 

Hadrostomus  audax 99 

haematogaster,  Campephilus 77 

Cniparohus  haematogaster ...       77 

Plcus 77 

haonatostigma,  Meeopious 76 

Haliaetuserythronotus 57 
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Hapalocercusacutipennls. 92 

HeliangolusametbysticOiUa 32,68 

Heliantheacoeligena  obscura 67 

Inca 67 

osculans 67 

Heliocheracristata 18 

rubrocristata 33,101 

semidlagrammatlc  rcpwaoutation 

oftherangeof 36 

Hellodoxaleadbeateri 67 

Helodromassolitarius 28,40,50 

Hemisplngus  atropilens  auricularls 33,122 

frontalis  trootaUs 123 

oleaginous 122 

superdliarisnigrifrons 33,122 

Hemltbraupis  flavicoUisoentnOis 121 

Henicorbinaleocophrjrs 108 

leuoophrys 19,103 

Herodiasegretta. M 

Herpsilochmus  motadllokXes 70 

heterurus,  Xenops 85 

rutilus 85 

hilaris,  Campias 76 

Veniliomis  hacmatostigma. 29,76 

Himndinea  sclattfl 96 

Hinindo  andecola un 

cyanoleuca 101 

fasdata 101 

fticata. 192 

ruflcoUis 102 

sonaris 65 

hirundo,  Eupetomena 66 

macroura 28,66 

Hoploxypterus  cayanus 28^50 

Huambutio 13 

Huaracondo,  13;  Canyon,  13;  River 16 

Hnatanay,  Bio U 

huhula,  Occaba 28^61 

Strix 61 

huhulum,  Symium 61 

Huiro 9 

Hydrocorax  vigua 56 

HydropsaUslyra 64 

torquata 64 

Hylopesos  ruftila  obscura 83 

Hyl<^)hilus  frontalis 122 

hypocfalorns,Lophotriccussquamaecristatus.  11,91 

hypoleuca,  Zenaida 46 

hypospodia,  SynaUaxis 29^83 

hypospodius,  Buteo 58^10 

Hypotriorchis  femoralis 60 

IWs  faldnellus 51 

Ibycter  megaloptenis 57 

Idma. 10,U24 

igniventris,  Aglaia 119 

Poedlothraupls SS^U9 

immaculatus,  Anthus  bogotensis 18^108 

inoa,  Bourderla 67 

Helianthea 67 

incas,  Cyanocorax 124 

inconspicua,  Sporophila  gntturalis 11,28^106 

indigotica,  Di^ossa. 115 

inomata,  Amazonafarinosa. 63 

Catamenia  inornata n^m 

Chryaotis CS 

linaria 108 
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tnomata,  Nemosia 121 

Thlypopsis 121 

tiMolwis,  Agriornis ^ 9 

■oUtaria 31,39,85 

Insperatusy  Capito  auratus 27,72,73 

Intermodiua,  Capito  auratus 73 

Wata,  ColihrL 67 

Petasophora 67 

Watus,  Colibii 67 

Iridopbaott  pulcbenlina  aareiiiucha 116 

pulcberrima 116 

IridoBomis  analis 119 

jelsldi IK) 

JehWi 33,119 

jMailni,  Tanagra 109 

Volatiniajacaiini 29,109 

Jacqoacn,  Penelope 27,44 

Jaoquacu 44 

JelskU^Icidosoniis 119 

JelflkU 33,119 

PtrnmnnH. 77 

yCyanodtta 134 

Cyanolyea 33,124 

Josephae,  Vireo 105 

Vlreosylva 14 

VireosylTa 106 

Jonlii,  Lake 11 

Jonineoais,  Podioepe  eaUipareus 38,40 

Speotyto  ounicularia 38,61 

kaUnowskii,  NothoprocU 33,44 

y^^Iffllegin  it<fT*"*"ff  ofkwidfffilL  ..-at. 89 

betengyna  ockendeni 89 

lMta,Taiiagradarwl2ii 10,13 

Thraiqtisdarwii]^ 9,33,120 

fca  Merced. 11 

Lampropygia  oalnmhtana 67 

obacura 67 

tangsdorffl,  Ptero^ossus.... 76 

Selenidera 76 

La  Raja 7,8,12,14,16 

Lanuserranns 88,49 

latlolavliu,  SaUator. 110 

latiroitils,  Aolanax 97 

Sayomlt  nigricans 97 

taadbeateri^Heliodoxa. 67 

LeptasUienuraandioola  andioola 82 

peruTiana 30,40,82 

pileata 39,82 

Leptodannndnatus.,.. 60 

LeptopogOQarythrops.. ............... ......      94 

flavovlnns. 9S 

raflpectos. 94 

stqMTcUlariatiqMRiliaris 94 

triitli. 92 

yentralls. 9S 

I^pCqptila  chloroaocbenia 47 

ochroptera 47 

oohroptera 28,47 

lenQnl,Ochthoecalefi8onL 88 

Leannia  niger  oreas 9,39,91 

Leooipptxs  chionogaatir.... 66 

leucogaster ,...      66 

viridtcauda. 66 

leooooephaliu,  Cindos 108 

leooc^gaater,  Eufcarthmua 91 

iMicippus 66 


Page. 

leucogaster,  Trochilus... 66 

lenoogenis.  Anas. 56 

toooogenys,  Merganetta. 32,56 

leucogonys 56 

leneometopa,  Ochthoeca. 87 

leucophrys 33,87 

leacophrys,  Henicorhlna 103 

leucophrys 19,103 

Ochthoeca 87 

Troglodytes 108 

leucophthalms,  Aratinga 63 

leuoophthalmus,  Psittacus 63 

leucops,  Planesticus 104 

Turdus 104 

leucoptera,  Tanagra 120 

I^caniachay 10 

life  Zones  of  the  Urubamba  Valley 26 

linariainomata 109 

Uneatus,  Ceophloeus 29,77 

linoatus 77 

Picus 77 

Lochmias  obscurata 82 

sororia 82 

Lomarla 22 

Ix^hotriocus  squamaocristatus  hypochlonis .  11, 91 

pLloatus 91 

Luatanay 10 

lunulata,  PoecUothraupis —     119 

lyra,  Hydropsalis 64 

Uropsalis 64 

MachuPicchu. 14 

Macropsalls  lyra  peruana w 64 

maorourus,  Troglodytes  solsUtlolis 33, 103 

maeularia,  Actitis 60 

Tringa 60 

macularius,  Tringoides 50 

maoulirosUis^  Musdsaxicola 39,90 

maculosa,  Nothura 28 

maculosus,  Ostinops  decumanus 27,123 

magnirostris,  Rupomis 50 

Malaooptila  fulvigularis 76 

fulvigularis 76 

melauopogon. 76 

major,  Tanagra  coelestis 120 

Thraupiseplscopus 29,120 

liaamora 10 

Ifaraynioc 8 

margaritacelTenter,  Euscartbmus 28 

Margaromis  guttata 85 

perlata 33,85 

peruviana. 86 

mattbewsi,  Boissonneaua 68 

Panoplites 68 

Troohilus..... 68 

mailmns,  Saltator 109 

Meoocereulus  leucophrys  nlgrioeps 88 

setophagoides......  33,88 

poeeilocercus 89 

stiotopteruseuplastus 89 

taeniopterus 33,80 

subtroplcalis. 41,80 

taeniopterus 80 

megaloptera,Aquila 67 

Ibycter 38 

megalopteriis,  Ibycter 67 

MUvagp 67 
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melaleucas,  TachyphoDus 121 

melancholicus,  Tyrannus 39,99 

Tyrannulus  mfllanchdicus ...  99 
maUnocophalas,  Hyioborus  melanocephalus .  14, 19 
malaiiochroas,  Thamnophllus ...  10, 14, 19, 37, 29, 79 

melanogenys,  Adelomyia OS 

melanoleuca,  Soolopax 60 

melanoleacas,  Campephilas  melandleucufl ...      77 

Qeranoaetus 60 

Pteus 77 

Spizaetos «0 

Spizlastur 38,60 

Totanus 40,50 

melanopifl,  Diglossa personata 18,33,115 

melanopogon,  Malacoptila  fulvigularis 75 

melanoptera,  Bermda 55 

Chloephaga 18,88 

Columba 47 

HetriopeUa 47 

melanoptera 47 

Tanagra 120 

Thraupis  pahnarum 39,120 

melaiiostemus,  Buteo 50 

melanoU,  Plpridea 117 

melanotis,  CalUste 118 

Caloaplta 118 

Tangara 118 

meroenaria,  Axnasona 68 

Pslttacus 63 

Herganetta  leucogenys 32,56 

loacogenys 56 

meridensts,  Chlfronerpes  mblginosas 76 

Pheucticus  uropygialls 108 

meridionaUs,  Buryp3rga major 27,51 

Mesoplous  haematoatlgma 76 

Metallura  aeneocauda 38, 69 

smaragdtnlcdDis  smaragdinieoUls. .  32,69 

HetriopeUa  melaiioptera 47 

melanoptera 38,47 

saturatlor 47 

Hlcrocryptnrus 43 

micropterus,  8cytaIopus 77 

If  icropos  andeoolns 65 

parruhis 65 

montiyagans 32,65 

parvnhis 82,40,68 

pemviairas 40,65 

Kicrorliopias  bioolor. 80 

rufamlater 28,80 

quixensis 80 

Hlcrospingns  trifasclatiis 33,123 

B^uca 19 

If  ilvago  met^aloptenis 57 

mlnata,  Chamaepelia  minata 28,47 

CohuBba. 47 

Coltunbigallioa 47 

KionectespoIIocepbalm 93 

striaticollis  poUocephalns 03 

mltrata,  Arattnga  mitrata 14,61,62 

mitratns,  Conims 61 

Ifitni^ianesoehraoeiveiiter 97 

oUvaoeus 97 

modesta,  Elaenla 9S 

albioeps 95 

Bipteinls. 83 

HomotnsaaqitatoriaUaohlondaemua 63 


Monasa  morpboeos  peruana 27,7& 

montana,  Columba 47 

Oreopelela 47 

montivagans,  Micropus 32 

montlvagus,  Cypaehu 6S 

Ificropus as 

motaciUoides,  HerpsUochmas. 7f 

molsanti,  Aoestrura 70 

Chaetooercos 10 

OraJtmya 7f 

murJna,  Oroehelidoii 39,101 

PetrooheUdoD UN 

Mnscloapaangustirostris 98 

canadensis lOS 

oayennensis 9S 

oUvaoea 105 

(Todlrostram)  mfloeps 91 

rubra 121 

Ifoscipetaoinnamomea. 9t 

obsonra. 95 

Moscfaaxioola  albifrons 80,ai 

albilora 89,98 

fluvlatilis 29,90 

grisea 80,90 

macuUroatris 89,00 

ooetpitalis. 98 

mflvertox. 31,30,90 

mflerlna. 98 

Myitidmsatrloeps 00 

oiphalotes. 00 

•rytbrooenos 08 

merlcaiwdilofopJscias 08 

peltelni 28,20,08 

tyrammhisehlareplschu 20,00 

ify t^^bfaff  ^jnimfnonwri*  f^^^aTfiwn^'ff    .  _ . .       00 

fasdatussaturatiis. 29,07 

naevlus. 07 

satucatus 07 

ochraoelTentar.. 97 

snbochraoens 07 

M 3rloborus  melanocephalus  melanooeidft- 

alua. 14,19,100 

▼erticalis MO 

Myiochanesardosiaouaaidoaiacns 00 

Myicdiocteeooronatus I07 

tristriatos lor 

Mylodynasteschiysoeepbalus 06 

ohryaocephahis.      00 

MyiopagJsviridicata. 30,00 

Iffyiosympotesacutipennis 20,90 

Mytotheretesecythropygius 80 

ICyiothlypIs  euc^ihrys 107 

nigrocrtBtaitoB. 106 

striatioeps, 107 

Myiontoteooayennensia 39^00 

aimiUsconniTOas, 11,00 

MyoepisaauriCronaaurifroos. ill 

peruana. 29,111 

peruana ill 

myateoalis,  Digloasa is 

mystaoaMi 114 

naeumtu,  Bubo  yirginianus 00 

Strix 00 

naevla,Tapefm 14^3%7f 

naevius,  Cuculna 7i 

Diplopterua 73 
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naerias,  Myloblas 97 

Nycticonx l^OySS 

Tapen 72 

natterari,  Rnpornis. j fiO 

Nemoola  flavlooIliB  oentraUfl 121 

inomata. 121 

Nettton  oxyptemm 18^88^55 

nlger,  Soytalopua 77 

nigreooens,  Antro6toma8 64 

nlgrteans,  aayornls 97 

nlgrio^tSyMecooercnluflleaoophrys 88 

nigricTiaaa,  Plaira  cayaoa 73 

zilgrifrons,  Chlorospingus 122 

HemlspingasaapeidUaiiB 83^122 

nlgrocristatos,  Mylothlypis 106 

nobOis,  Oraonymi^ 83;  69 

noranha,  Zenaida  aarioalata 46 

Nothoprocta  Goquimbae 43 

currirostris 43 

fuivoaoeiis. 88^ 43 

kaUnowakU 88^44 

perdlcaria 43 

NoUnuabollYlana. 44 

maculosa 28 

boUTtena 88,44 

peniTlana 11,28;  44 

niuu^  OrnftBrnya. 70 

Psalidopirynma 82;  70 

Nyctioorax  eyanooeptaalos 88;51y82;58 

faUdandlctis 63 

naerioa. 16»82;53 

tayazo-gnira 88;51y82;58 

obfltmras 61 

Nyetldromofl  alMconis. 64 

NystaloBStrlolataa 75 

obseuia,  SlaoDia  obarara 96 

Blalnea. 96 

Qiallarla  raftda. 18,80 

Hellanthea  ooeUgana 67 

Hylopesaa  raftila 88 

Lampropygla  eolmnWana 67 

Muflctpeta 95 

Oropecoanifala 80 

Playaeayana. 28;  73 

SporopWla 28,29,109 

obacurata,  Loehndas. 83 

obacuros,  Nycttoorax. 51 

ooddna,  Rupornls  magnlrostiia. 60 

oedpttidla,  MnscteaTlcola 90 

Ocoobamba  Pass 18 

VaUey 18 

ocshraoeiyanter,  Mitrephanea 97 

MyloUaa 97 

ochnata,  Acaena 22 

Ooreatoa  annae 68 

ochraptera,  LeptoptUa. 47 

oehroptara. 28;  47 

Ochthoeca  frontalis  spodlonota 83,87 

fomioolor  berlapachi 83,87 

brmmalfroiis 87 

leawnllawoni 88 

taetridaUfl 33,41,88 

leooometopa 87 

lencophrya 87 

leocometopa 83,87 

oenantholdeB. 87 

2787—21 10 


Page. 

Oehthoeoa  oenantboidea  poIionQta 30,87 

pnlehella 87 

rnflpootoraUa. 88 

apodioooCa 87 

thoradca 83,88 

ockeiideiii,Knipolegi]8atflrrimn8 89 

heterogyna 89 

OdontopborasateOatiu 45 

OdODtorchihnbranioklibraiiiCkil 102 

Odomtorbynohiis  braniokli 102 

oenanthoidea,  Ochtboeea 87 

0leagfaMiis,Hemi8pliigii8franta1l8 123 

olivaoea,Mii8eicapa 105 

Vireosylva 40,105 

Vireosylyla 105 

ollvaoeom,  Cbaleostlgma 82,69 

oUracens,  DyalthamiiDa 29,79 

Mitrapbanei 97 

Rampbomlcitai 69 

TbamiMQibflai 79 

6Uvfaia,8eblstochlaiiiysatra. 29,123 

Tanagra 128 

Ollantoytambo 17 

orblgnaahis,  Bolborhynebiii 68 

orbignyaniia,  Tbinoohorna. 18,38,50 

Tinoobonis 50 

OrobeatlciiB  ater 138 

Orcbihiaecaiidatas 92 

mftpea 91 

oreas,  Centritea 91 

Lenoolaiilger 9,80,91 

orepocenato,  VgnUJornto  bawnatoatfgma 77 

Oreomanea  Mnghamt 41,115 

fraaeri 33,41,115 

Oreooympba  nobilia. 33,69 

Oreopeleiafrenata 47 

montana 47 

Onotrieena  pltimbeioepa 93 

OraotrochttiiaeateUa 30,67 

orlnomiia,  Qoerqiiediila 55 

(^rMM^yCera 38,55 

Oriolaatai 19 

ornatna,  Cei^ialoptenia 37,101 

Omiamyamnlaaiitl.... 70 

nana 70 

OrocbaUdonandeoola. 80,101 

mnrina 39,101 

Oropeaaanifdlaobaoiira 80 

Oitalls  guttata 44 

adapena 44 

OrtbofbynohiiaametbyatioolUa 68 

amaragdbiloonia 69 

Ortyxstellata 45 

oacolana,  HeUantbea 67 

Oatinopa  atrovirena 14,133 

decamanna 123 

maculoaua 37,123 

ottoiiia,8iptQniia 80,84 

OtuadioUba 28,61 

oxyptefa,  Anaa. 55 

Qoerqnediila. 55 

oxypCeram,  NettUn 18,88,65 

O^nmtemiginea 38,65 

Pacaymayo 10 

PadqrrbampbiWTanlcolor 100 
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Paohyrhamphos  Vflcsioolor  vcnlooliir 100 

pagana,  Elainea 94 

paUatangae,  ElaoDia. 06 

Blainea 05 

paUena,  Zenalda  anricalata 38,46 

palUda,  Upucertbia...., 31,39^81 

paJpebraMs,  Schttoeaca 33,82 

Paltaypampa 10 

Pan^m  de  Dernimbe 10 

Pampaoonas  Biver 25 

PanopHtes  matthewsi 6S 

Parabateo  unicinctas 57 

tmicinctas. ...••••..••       28 

Paramo  Zone 34 

Pardiralliu  rytirhynchiu  rytirhyncbofl 88^48 

tachudil 48 

parina,  Xenodaenis 33,116 

Parolapitiayuiiii , 106 

paruhis,  Anaeretes 03 

parvirostrls,  Chlcrospingos  flavigulada 122 

Crypturos 28^43 

pftrvohu,  MIcropus ^ 65 

andecolQS 66 

panodakii,  Tanagia 118 

Tangara 118 

Patagona  gigas 8%  66 

paotoralls,  Diglossa 114 

pelselnl,  Myiarchua. 28^20,90 

Ponelope  aburri 45 

boUviaoa 44 

guttata 44 

Jacgoacu 27,44 

Jacquacu 44 

sclaterl  plumosa « 44 

speciosa 44 

Peramys 10 

p«rdicaria,  Nothoprocta 43 

porlata,  Margarornis 83^85 

Strix 61 

flammea 61 

Tyto 28,32;61 

perlatus,  Sittasomus 85 

personata,  Diglossa 115 

porsonatus,  Trogon 70 

Trogonanis 70 

peruana,  Macropsalif  lyra 64 

Monasa  morphoeus 27,75 

Myospiza , Ill 

aurifrons 28^111 

peruanufl,  Coturnlculus, Ill 

Empidochanes  poeoilunu 87 

Spinus  Ictericus 110 

peruviana,  BrachyspliacapeDsis 15^38^111 

Euphonia  laniirostrls 117 

Leptasthenura  andicola 3^40^82 

Margarornis  perlata 85 

Nothuramacukea 11,28,44 

Pyrglta lU 

Rupicola 100 

peruviana 21,100 

Tanagralanilrostris 29,117 

pernvianus,  Micropus 3^40^65 

Splnus  icterus 33 

Petasophoraiolata 67 

PetrocheBdon  murina 101 

PhaceUodomusstiiaticeptgdseipeetas....  SD^ 41,85 


Page. 

Phaethoniisgnyi 66 

Phalaerooorax  brasilianus 56 

vigua. 56 

vigua 2a^38;56 

Pharomachrus  antisianus 70 

antislensis 70 

auriceps 21,70 

dirysooephahis  chryaogasttf ..     108 

Pbeuctleus  uropy^alis  suiidensis 106 

tenninaUs 41,106 

uropygiaUs 106 

Phoenlsomaardens 121 

Pboethomis  emiliae 66 

guyi  emiliae 66 

Pboleoptynx  eunicularia. 61 

Pbrygilus  alaodinus 89 

ezoekos lU 

frutloeti 89,112 

gayipunensis 30^112 

plebeius 113 

plebejus. 39,113 

^ini^sn|/9f Ig 

unioolor 30^113 

Ph^ORcartes  ventraUs  angustlrostris 02 

Playacayana. 7J 

boUviana 72 

obecura 28^73 

nigricrissa 72 

PioolapteefoscicapiUus 80 

lacrymiger  warstewicxi 86 

PicumnusJelskiL 77 

Pious  haematogastar 77 

Unoatus 77 

melanoleucus 77 

pQeata,  Leptastbenura 38,82 

pUeatus,  Lopbotrioeus  sqnamaerristatns 01 

Pipile  cumanensis 46 

PipUopsis  flavigularis 122 

Pipra  chloromeros 99 

fastdatus 96 

flavogaster 94 

leuoodlla  oomata 90 

Pipraeidea  melanota  venezuelensis. 117 

Piprldea  melanota. 117 

venezuelensis 117 

Piranga  ardens 121 

rubra 121 

rubra. 40^121 

testaoea 28 

tschudL 29 

tsehudU 121 

Plsac 13^16 

Pisorhina  choliba 61 

pitiasrumi,  Compsotblypis 105 

Parula 105 

Pitumarca 9 

Pitjrtusalbodliaris 110 

chrysogaster 108 

plaoens,  Elainea 95 

Planesticus  leucops 104 

serranus 104 

sp 104 

platalea,  Anas 56 

Spatula I^5S 

Platypsaris  audax 09 

plebeius,  Pbrygilus. 112 
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plebejiis,  Phrygilus 39,113 

Plegadis  ridgwayl dS,&l 

plumbeiceps,  Oreotriocus 92 

Pogonotriocus 92 

phimosa,  Penelope  sdaterL.... 44 

Podiceps  americanus 38^40 

calipareiis 49 

«*ftHip%r^>4my Jiin^nttnaiy     . 3S^49 

roUandL 49 

poBeflooereiis,  Mecooerculus 89 

Serpopbaga 89 

poecUoehroos,  Buteo 38^57,59 

PoedloUiraupis  ignlventris 33,119 

lunulata 119 

PogQnotriocas  plumbdceps 92 

poUooephalus,  Mlonectes 98 

striatioollis. 93 

poUonota^Oohthoecaoenanthoides 39^87 

poMoaomus,  Buteo 58 

poUens,  Aprlornis 39,8s 

Poospixopais  caeear. 9^33^111 

Potrero 10 

prasinus,  ChlorostUbon 66 

PreomomJs  guttata. 86 

Procnopis  argentea 119 

proi^qua,  Coluinba  plumbea 40 

proidma,  Siptornis  modesta 39,41,83,84 

PsaUdoprymna  nana 32,70 

Paeudochloris  olivascens  berlepschi 112 

chlorls 39,111 

uropygiaUs  oonnectens 39,41,112 

uropygialis 112 

Pseodocoli^tes  boissonneauti  auritus 84 

PseadospLngus  xanthophthalmus 33,122 

Psittacola  andioola 63 

Pslttaous  leucophthalmus 63 

mercenaria 63 

Pt«rog}o8SU8  castanoUs 75 

castanotis 75 

langsdoitD 76 

Pterophanes  cyanopteros 38,68 

temmlncki 68 

PtOoscdys  resplondena 38,50 

Ptyonura  alblfrons 89 

palchella,  Ocbtboeca 87 

polcherrima,  Dacnis 116 

Iridopbanes  pnlcherrima. 116 

puna,  Colaptes 13,17,18,39,76 

Querquedula. 38,55 

Troglodytes  muscolus 83,102 

Puna  Zone 34 

Originoftbe  Avifauna  of  the 35 

Puna  Zone  Birds,  Distributional  Analysis  of.       38 

punctatus,  Capito 72 

punensis,  Crypturus  obsoletus 43 

Phrygilus  gayi 39,112 

Puquiura 13 

Pygocbelidon  cyanoleuca 102 

Pyranga  testacea  tscbudil 121 

Pyrgita  peruviana Ill 

pyrrhops,  Euscartbmus 91 

Querquedula  cyanoptera 55 

orinomus 38,55 

orinomus 55 

oxyptera. 55 

puna 38,55 


Page. 

quixanais,  Mkrorhopias. 80 

radiatus,  Tbamnophilua 79 

Ballua  cbirloote 48 

rytiili]mcbu8 48 

Bamphooaku  atrosarioaoa 120 

carbo  oonnaotana 29,120 

Jaeapa  oonneotana 120 

Bampbomkron  oUvaoaus 69 

vulcani 69 

rara,  Dendroica 106 

reaplendens,  Cbaradriua 50 

PtUoaoalys 38,50 

VaneUos 50 

cidgwayi,  FaloineUua 51 

Plegadis 88,51 

Bio  Combereiato,  7,U,14, 26;  Coairani,  11, 26; 

Pampaoonas,  24;  San  Migoal 24 

livularis,  CUlurus ...., 81 

Cindodeafuacaa 17,99,81 

loUandi,  Podioape 49 

rubra,  Musdo^ta 121 

Piranga 121 

rubra. 40,121 

rubrocristata,  Ampalia. 101 

HaUoohva 33,101 

ruCa,  Tangara. 121 

ruiater,  Microrbopias  rufa. 29,80 

Tbanuiophilus 80 

rufatra,  Formicivora. 80 

rufa 80 

ruficeps,  Caanotrioeus 83,91 

Muflcicapa  (Todirostrum) 91 

Sylvia 122 

Tblypopsis 122 

Tinamns 42 

major 27 

rufloervix,8tenopsis 64 

Tbermocbalds 32,64 

ruflooUis,  Hirundo 102 

Stelgidopteryx  ruflcoIUs 20,102 

ruflcrissa,  MnsdwaTJoola  ruflvartex. 90 

f uflna,  Columba 45 

ruflna. 28,45 

ruflpectoralis,  Ocbtboeca 88 

rufipectus,  Leptopogon M 

rufipes,  Euscartbmus  margaritacaiventer. ...  29, 91 

Orcbilus 91 

ruAventer,  Tacbypbonua 121 

Tanagra. 121 

rufivertex,  Musdsaxicola 81,39,90 

rufus,  Tacbypbonus 29,121 

Bupioola  peruviana. 100 

aurea. 101 

peruviana 21,100 

saturata 100 

aaturata 100 

rupioola,  Colaptes 76 

Bupomis  magnirostris 60 

ooddua 59 

nattererl 60 

rytirbyncbus,  Ballus 48 

Pardirallus  rytirbyncbua. 48 

sajamae,  Siptomis  modeata 83,84 

salmoni,  Tigrisoma 54 

Saltatoralbociliaris 13,17,31,110 

110 
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Saltatorcaenitoecensasane 110 

latidaviiu 110 

nuiTimiM 100 

San  Fernando 24 

8anG«ronimo 10 

San  Miguel  Bridge 14,20,30 

San  Miguel,  Rio 24 

SanUAna. 8,H,22 

District  of. 10 

VaUeyof 27 

tapphiropygia,  Eriocnemifl 08 

Vestipedes 38,68 

Sarooflianiphus  gryphns 88,56 

taturata,  Butliraupis  cocullata 11,88,119 

Rupicola 100 

peruviana 100 

taturatlor,  Metriopelia  mdanoptera. 47 

taturatns,  MyioUus  faadatus 20,97 

naevtus 97 

Sayomiseineraceaangustirostris 07 

nigricans 97 

dneracea 97 

latirostrls 97 

Scaphorhyndius  ehrysocephalus 96 

Sehlstocfalamys  atra >>. 123 

grlaea 128 

oUvlna 29,123 

Sohisoeacapalpebralis 33,82 

■chranki,  Tanagra 117 

Tangara 117 

fdateri,  Hinmdinea 96 

Todirostrum 91 

Scolopax  andina. 50 

melanolettca 50 

soratator,  Tbripadectes 85 

Scytalopus  acutiroetris. 32,77 

bdivianus 79 

mieropterus 77 

boUvianus 79 

niger 77 

silvestris 78 

simonsi 78 

sp 83,78 

Selenideralangsdorffl 75 

fVtfnimfffulft  4»hlgiifmAn 33^104 

gigas  gigantodes 38^104 

Serpopbagacinerea 31 

dnerea 92 

poecQocercus 89 

serranns.  Lams. 88^49 

Planesticus 104 

Turdus 104 

Serrirostmmslttoides. 114 

Setophagamelanooephala. 106 

▼ertieaUs 106 

MtophagoAdes,  Meoocenahuleocophrys 83, 88 

Tyrannula 88 

signatos,  BasOeateras 11,107 

luteovirldls 14 

lOvestris,  Scytalopus 78 

simansi,  Seytalopus 78 

Siptornisalbicapaia 30,83 

flammulata 84 

graminioola 89^84 

modesta 83 

prozinia 89^41,83,84 

83»84 


Page. 

Siptomlsottonis. 38^84 

nrabambensis 30^40^84 

Slttascorasperlatus 85 

sittoides,  Diglossa U4 

sittoides 114 

Oeiiliostcuui 114 

smaragdina,  Csranolesbia  mocoa 69 

smaragdintoolHs,  Metallnra  smaragdlniffoJUs. .  8^  69 

Orthorhyndms 69 

smangdinus,  Trodiilos 69 

soUtaria,  Tringa 50 

solitarlus,  Helodromas 28^40^60 

sordidum,  Conirostrum  atrocyaneum 116 

sororia,  Orallaria 80 

Lochmias 83 

soul,  Crypturus V,U 

spanrerins,  Cerehnels 28;88^60 

Tlnnunculns 60 

Spatbura  annae 66 

Spatula  platalea Se^55 

spedosa,  Penelope 44 

speculifera,  Dtnca 36^113 

Emberixa. 113 

Speotjrto  conlcnlaria  JnnJnenris 38;61 

Spermopbfla  gutturalis 108 

spinicaoda.  Anas 55 

Daflla sa;56 

spinosa,  CoDeetia 17 

Spinus  atratus 3%  110 

dependens 17 

ictericus  peruanus S3;110 

Splxaetus  melanoleucus. 60 

Spiflastur  melandencns 38;60 

spodionota,  Oobtboeca. 87 

ftxmtaUs 83,87 

Sporopbila  gntturaUs  inconspicua 11,20^108 

obscura 28;28^109 

Sporotbraupis  cyanooepbala  cyanooepbala. . .     120 

Steganura  addae 68 

Stelgidopteryx  ruflooUis  ruflcoDis 28^108 

steUata,  Ortyx. 45 

stellatus,  Odontophoms 45 

Stenolobium 17 

Stenopsis  ruflcervix 64 

Btictooephala,  ^>ubusia 93,119 

stlgmatura,  Cbloropbanee  pulcberrima. 116 

Streptoprocne  sonaris  tonaris 2£;66 

striatic^  Basileaterus  luteoTiridis 106,107 

Myiotblypis .- 107 

striolatus,  Buooo 71 

Nystalus 75 

Strix  bravfliana. 61 

cboUba 61 

flammea  perlata 61 

bubula 61 

naoumtu 60 

perlata 61 

Sublegatus  tesdatus 28^81 

tesdatus 2i,» 

griseoeolails 81 

subocbraceus,  Mjrlobfus 97 

subradiatos,  Tbamnopbilus 79 

nlgricristatus 79 

radiatns 28^79 

Subtropical  Zona 30 

subtropicalis,  Meoooaroalus 41,81 

tupflrd]iaris,Ba8ilentenislut«»Tiridis...  39,41,101 
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^uperoiliaris  Leptopogoii  sopaiclliwls M 

floritl 10 

dToOisarwisis. 80^110 

chloris Ill 

Syivmnim  wmadtnria 105 

:87lyiAoon]lM 106 

ohivl 105 

oueoData 100 

ruflceps 122 

SynalUudflalUcapina. 83 

•ivMaxane. 82 

gmminkolft. 84 

griMtventrii 82 

hypoqMdla* 80^88 

fiyrnlmn  bnlinlimi 01 

Taaoioptonfrytliropygim. 80 

tMnloptenis,  MeeooercDlas 80 

sUetoptflnis 88,80 

'f^MhyplioniumilaleiKnis 121 

TuftwBaUr 121 

raftu 28;  121 

Tttmbillo 10 

Tanigia  analis. 110 

ohrysofMSts. 117 

ooelestis 120 

major. 120 

danrlni 120 

darwinl 120 

iMta 10^18 

jMarini. 100 

lanirostrispennriaiia. 29;117 

leoooptan 120 

100 

120 

olivlna 128 

parsadakii 118 

niflv«at«r ^ 121 

sehraiiki 117 

zanthoea8t«r 117 

Tingara  afgtDtea  argmtea 110 

ohilMists 117 

ohryBOtts 110 

OTandMllis  caenitooeoidiala 118 

oyaneleoltts 118 

gularis 118 

ftilTicflrdz 118 

gyroloidascatharinae 117 

mdanoCls. 118 

nlgroTiridUberlapaehll.... 110 

panodakil « 118 

florantflt 118 

niiia * 181 

schranU 117 

zanthoccphala  xanthocephala 110 

tmo,  TInamns. 4 42 

THMColas 77 

Taperanaevia 14,20,72 

ziaaTiias 73 

tstanpa,  Cryptunu ...<.      48 

(syasu-goira,  Aidea 61 

Nyctkorax 53^53 

naaYitu «  88^68 

t««tildaUs,Oc]ithoecalassoiii 33,41,88 

f  ntmlnpJri,  Ptaropbanea 08 

TWiiperate.Zoiie i;80 

aTifnmaoftbe 32 

Distribational  Analysis  of 
Birdsofthe 32 


Page. 

tanuirostris,  Carthilaoda. 81 

Geosina 1S^81,30,81 

tennloalis,  PheaettcuB  aropyglalis 41,106 

testacea,  Piianga 28 

Thanmophlhu  mehuioohrous 10,14,10,27,20,70 

nigricriatatassubradJatiis....       70 

oUyaceus 70 

tadlatus 70 

subncUatus 20,70 

rafttter 80 

sabradiatus 70 

T]ieri8tici]8l)fmiiiokii 18,38,61 

ThennoohftM»  roflceiTix 82,04 

tfaiUa8,Age]aeiu 124 

Agelaitis 30,124 

Agelastioas 124 

Tardus 124 

Thinooorus  orbignyanna. 18,88,60 

Tblypopsls  inoroata. 121 

rufioeps 122 

thoraoioa,  Ocbtboeca. ^ 33,88 

Tbraaplsdarwinilaeta 0,33,120 

eptaoopus 14,20,120 

pabnamm  melaooptera. 20,120 

Tbnpadeotesscnitator 86 

Tbr^brotus  fnadoapUhis 80 

waracewicsi 80 

warscewicd 86 

Tigrisoma  safanoiiL 64 

Tinamas  major  rufioeps 27 

rufioeps 42 

tao 42 

TlimimculuiqMryeiktt. 60 

Ttaiocborusorbignyanus 60 

Ttnta. 0.13 

Tttlcaca,  Lake 12 

Todirostrum  eixiereum 01 

dnereum 20,01 

ooloreum Oft 

ecandatnm 02 

sdaterL 01 

To&aa  chierens 01 

Torontoy 14,10,80 

torquata,  HydropsaUs 04 

torquatus,  Caprlmulgus 04 

Totanus  malanoleucas. 40,60 

tcaiUifEmpidonaxpaiUhis 08 

tffifasciatus,  Mloospingns ^ 33,123 

Trmgamacularla 60 

solitarla 60 

TMngoides  maoidfliius 60 

trifltis,  LeptopofOQ 02 

tilstriatus,Ba8i]euterua. 107 

Mylodioctes 107 

Troobttaaaeneoeauda....; 00 

amethystina 70 

eastehiaudi 68 

cyanopterus 68 

oyanotos ^...« 67 

esUUa. 67 

gigas 66 

leuoogaster 00 

mattbeiivsl 08 

smacagdina.-. -....  09 

Troglodytes  andax 108 

leucophrys 103 

musculus  audax 20,103 


Digitized  by  VjOOQIC 


138 


IKDBX. 


Page. 

Troglodytes  nmaculos  pima. a3,KB 

solstittalis  mocrourus 33,103 

Trogon  antisiensis 70 

auiiceps 70 

bolivlanus 71 

collaiis 71 

personatus 70 

variegatas  bohni 71 

Trogonarus  boUvlaotia 71 

oollaris  coUaiis 71 

personatuB 70 

varlegatos 71 

virgiiiaUa 71 

Tropical  Zone 27 

Species  of  the  Arid 28 

tsehudl,  Piranga  testacoa 20 

tsehudii,  FardireUus  rytirhynchiu 48 

Piranga  testacea «.  121 

Pyranga  testacea 121 

Ttfcsa-Ttica 13,16,31,34 

Tungasuca 9 

Totxhuehiguanco 104 

glgantodes 104 

104 

101 

tUUus 124 

Tyranniscus  boUvianus 04 

▼iridisaiiniis 04 

dnereloeps. 04 

liridissimafl 04 

TyraniuiIa-setophagQides 88 

Tyrannolos  cisereicqw 04 

melanchoUcus  metanduttotia.. . .  00 

Tyrannus  TiMilanrtwItwii 20,00 

dnchooeti 06 

Tytoperlata 28,«2^01 

qndnatiis,  Chondrohierax 60 

Falco 60 

L^todon 60 

ttnidnctos  Antenor .' 57 

Falco 57 

Parabateo 57 

qnirin<»faTff 28 

onloslQr,  Bmbcriia 113 

PhrygUus 18 

nnioolor.v 80,118 

Upnnsrtlria,  semidiagrammatic  npttaemiMf 

tiom  of  the  range  of 87 

utaoamenals. tt 

pallida 81,80,81 

Uropealislyra ^ 64 

iiropygialis,Pbeiicticaaiiropyglali8 106 

Fseodocbloris  oropygiaUs 118 

UiqoQioi. 10 

Urabamba  River 16,14 

Urabamba  Valley,  DistiibntioDal  List  of  880 
tpedSB  and  sobspedes 
of  birds  Inown  from 

the 41 

life-Zones  of  the 26 

Previous     ornithological 

workinthe 0 

orabambensis,  Siptomis 30,40,84 

amba,  Cathadsta 28,56 

Vanellus  resplendens 50 

vadegatas,  Trogonums ^ 71 


Pagsi 

venemdensis,  Pipraeidea  melanota. 117 

Plpridea „ „, 11? 

VenlUomishaematostigmahilaris 29^76 

orenocensis 77 

veotralis,  Leptopog(m tt 

versioolor,  Bucco 74 

Capito 74 

Padiyrhamphus 100 

versioolor 100 

Vireo....... lOO 

verticalis,  Myiobonis 106 

Setophaga.... 106 

Vestipedessapphiropygia...*... 38,66 

vigoa,  Hydrocorax 56 

Phalacrooorax 66 

vigua....: 28»3S86 

VUcabamba , • 10 

violaoeas,  Cyanoeeraz.^ 124 

VIreocfaivi ...- 106 

Josephae ..,...„ 106 

versiccdor , 100 

Vireosylva  chivi  chivi 20,106 

Josephae 14 

Josephae 106 

olivaoea 40,106 

Vlreosylvia  oUvacea 106 

vbglnalis,  Trogonurus — , 71 

vfrginianns,  Bubo 60 

viridicata,  Elaenia ,.,.. 06 

Myiopagis 20,06 

viridleauda,  Leudppus 6^ 

TiridissimaSy  Tyranniscos 04 

bolivianos 04 

VolatinUJacariniJacarini 20^100 

volcani,  Chalcostigma  stanleyl 32,60 

Bamphomicron.. 60 

Voltoraura 66 

gryphus 56 

warsoewiesi,  Pioolaptes  lacryTDicQr 86 

ThripiAwotiis.... 86 

warsceivicsi 86 

WilsoQla  canadensis 40^106 

wochereri,  Bosearthmus 01 

santhoeephala,  CakBpisa UO 

Tangarazanthocephala. lit 

zaathogaster,  Tanagra 117 

xanthogastra,  Baphonia. 117 

xanthophtbalma»  Dacnis 122 

imnthophthahnns,  Pscndosptagos S3,122 

Xanthonra  ynoas. «.., 124 

yncas 116 

Xenodacnisparina 33,116 

XeDopsheterams...... 8S 

mtUuaheteronis 86 

yscas,  Oorvus , 1S6 

Xanthoura 126 

yncas lu 

Ynvinl, 26 

Zenaida  aixrlcalata  nonaiha. 66 

pallens 28»4« 

hsrpoleuca 46 

ianaiis,.Chaeti]ra. 66 

Hlrundo «... €6 

Btreptoprocoe.xonaiis 36»6S 

Zone,  Humid  Temperate « 7,8 

P«na 16 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U    8.   NATIONAL  MUSEUM  BULLETIN    118    PL.  I 


Who  assembled  the  original  collection  of  gems  that  now  bears  his  name  in  the  United 
States  National  Museum. 


Digiti^d  by  VjOOQIC 


SMITHSONIAN  INSTITUTION 

UNITED  STATES  NATIONAL  MUSEUM 

Bulletin  118 


HANDBOOK  AND 

DESCRIPTIVE  CATALOGUE  OF  THE 

COLLECTIONS  OF  GEMS  AND  PRECIOUS 

STONES  IN  THE  UNITED  STATES 

NATIONAL  MUSEUM 


BY 

GEORGE  P.  MERRILL 

Head  Curator  of  Geology,  United  States  National  Museum 

ASSISTED  BY 
MARGARET  W.  MOODEY  and  EDGAR  T.  WHERRY 


WASHINGTON 
GOVERNMENT  PRINTING  OFFICE 

1922 


Digitized  by  VjOOQIC 


Harvard  OoOage   Ubmty 
May  81,   1922 
From  the 
United  States  GovenuaeDt 


Digitized  by  VjOOQIC 


ADVERTISEMENT. 

The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  MuseimXi 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper,  in  pamphlet  form,  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects  as  soon  as  printed. 
The  dates  of  publication  are  recorded  in  the  tables  of  contents  of 
the  volumes. 

The  BvMetin^j  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of  large 
zoological  groups  and  other  general  systematic  treatises  (occasionally 
in  several  volumes),  faunal  works,  reports  of  expeditions,  and  cata- 
logues of  type-specimens,  special  collections,  etc.  The  majority  of 
the  volumes  are  octavos,  but  a  cjuarto  size  has  been  adopted  in  a  few 
instances  in  which  large  plates  were  regarded  as  indispensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contribu- 
tions from  the  National  Herbarium,  has  been  published  as  bulletins. 

The  present  work  forms  No.  118  of  the  Bulletin  series. 

William  deC.  Ravenel, 
Administrative  Assistant  to  tJie  Secretary 
In  charge  of  the  United  States  National  Museum, 

Washington,  D.  C,  January  23,  1922. 
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PREFATORY  NOTE. 

In  the  annual  report  of  the  United  States  National  Museum  for 
1900  (1902)  there  was  published  a  descriptive  catalogue  of  the  col- 
lections of  gems  in  the  United  States  National  Museum,  as  prepared 
by  Mr.  Wirt  Tassin,  then  assistant  curator  in  charge  of  the  Division 
of  Mineralogy,  assisted  by  A.  S.  Eakle,  subsequently  professor  of 
mineralogy  in  the  University  of  California.  As  this  catalogue  has 
long  been  out  of  print,  and  as  the  collection  has  increased  consider- 
ably since  it  appeared,  a .  new  edition  has  been  decided  upon.  In 
this,  however,  a  different  method  of  treatment  has  been  adopted, 
and  the  subject  matter  has  been  quite  largely  rewritten,  so  that  it 
represents  an  essentially  hew  work. 

In  order  that  just  credit  may  be  given  to  all  concerned  it  may  be 
well  to  state  that  the  preparation  of  the  catalogue  was  begun  in  1916 
by  Dr.  Edgar  T.  Wherry,  then  assistant  curator  in  charge  of  the 
mineralogical  collection.  His  resignation  in  1917  caused  a  long  de- 
lay, and  meanwhile,  during  the  occupancy  of  the  building  by  the  War 
Risk  Bureau  (October,  1917,  to  March,  1919),  it  was  decided  to  en- 
tirely rearrange  and  re9atalogue  the  collection  which  had  been 
heretofore  included  with  the  general  collection  of  minerals.  This 
work,  which  involved  as  well  the  weighing  and  measuring  of  each 
individual  stone,  has  been  slow  and  laborious,  but  has  been  carried 
through  in  almost  its  entirety  by  Miss  Margaret  W.  Moodey,  the  re- 
corder for  the  department.  In  preparing  the  text  so  much  of  the 
edition  of  1902  as  was  suitable  has  been  retained  (see  particularly  pp. 
141-178),  to  which  has  been  added  the  descriptive  matter  prepared  by 
Doctor  Wherry.  Important  additional  matter  is  furnished  in  the 
accoimts  of  the  pegmatites  and  their  associated  minerals,  that  of 
southern  California  having  been  prepared  by  Dr.  W.  T.  Schaller,  for 
several  years  custodian  of  the  collection.  Other  important  additions 
are  the  references  to  the  Gardner  Williams  collection  of  rocks  from 
the  diamond  mines  of  South  Africa,  the  Ust  of  gem  names  and  the 
table  for  the  identification  of  precious  stones. 

In  addition  to  portraits  of  the  founder  and  benefactor  of  the  col- 
lection, and  two  colored  plates  illustrating  gems  in  the  collection, 
there  have  been  added  a  number  of  plates  showing  typical  localities 
from  which  gems  are  mined. 

George  P.  Merrill. 
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HANDBOOK  AND  DESCRIPTIVE  CATALOGUE  OF  THE 
COLLECTIONS  OF  GEMS  AND  PRECIOUS  STONES 
IN  THE  UNITED  STATES  NATIONAL  MUSEUM. 


By  George  P.  Merrill 

Head  Curator  of  Geology,  United  States  National  Museum 

assisted  bt 
Margaret  W.  Moodet  and  Edgar  T.  Wherry 


1.  HISTORY  AND  ARRANGEMENT  OF  THE  COLLECTION. 

In  1884  Prof.  F.  W.  Clarke,  then  honorary  curator  of  the  Division 
of  Mineralogy,  prepared  an  exhibit  of  American  precious  stones  as 
a  part  of  the  United  States  National  Museum's  contribution  to  the 
New  Orleans  exposition.  The  same  collection  was  displayed  at  the 
Cincinnati  exposition  in  the  following  year,  after  which  it  was  re- 
turned to  Washington  and  incorporated  in  the  mineral  collection  of 
the  museum.  From  1886  to  1890  the  growth  of  the  collection  was 
steady  though  slow.  In  1891  the  greater  part  of  the  collection  of 
precious  stones  made  by  Dr.  Joseph  Leidy,  of  Philadelphia,  was  pur- 
chased by  the  museum  and  combined  with  what  was  already  on  hand 
to  form  an  exhibit  for  the  World's  Columbian  Exposition  at  Chicago 
in  1893,  the  whole  being  returned  to  Washington  when  that  exposi- 
tion closed. 

The  great  popularity  of  these  collections,  as  attested  by  the  num- 
ber of  visitors  and  their  equally  numerous  queries,  impressed  upon 
the  Museum  authorities  the  advisability  of  extending  the  series  and 
building  it  up  systematically,  a  work  which,  though  at  once  imder- 
taken,  proceeded  at  first  slowly  and  with  difficulty  owing  to  the 
expense  involved.  Fortimately  this  has  to  a  considerable  extent 
been  alleviated  through  the  magnanimity  of  a  private  individual. 
The  collections  are  still,  however,  poorly  balanced,  lacking  a  satis- 
factory showing  of  the  rarer  and  more  highly  priced  stones,  a  single 
one  of  which,  of  suitable  size  for  exhibition,  would  consume  the 
available  income  for  an  entire  year.  It  is  not  too  much  to  hope 
and  expect  that  this  discrepancy,  like  the  last,  may  also  be  remedied 
through  individual  action. 
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2  BULLETIN    118,    UNITED    STATES    NATIONAL   MUSEUM. 

In  1894  Mrs.  Frances  Lea  Chamberlain  bequeathed  to  the  museum 
a  collection  of  precious  stones  which  had  been  assembled  by  her  father, 
Dr.  Isaac  Lea  (pi.  1).  Her  husband,  Dr.  L.  T.  Chamberlain  (pi.  2), 
who  subsequently  (1897)  became  honorary  curator  of  the  collection, 
added  a  large  number  of  specimens,  and  on  his  death  bequeathed  a 
sum  of  money,  the  income  of  which  is  to  be  used  for  their  further 
increase. 

In  addition,  many  specimens  have  been  received  throughout  this 
period  as  gifts  from  individuals  and  transfers  from  the  United  States 
Geological  Survey.  These  various  collections  have  been  combined, 
and  are  now  exhibited  as  ''The  Isaac  Lea  Collection,"  although  the 
individual  stones  are  differentiated  by  label.  The  exhibit  at  present 
is  comprised  in  a  row  of  table  cases,  extending  down  the  center  of  the 
Mineral  HaU.  (See pi.  3.)  At  the  west  end  of  this  row,  immediately 
to  the  right  of  the  entrance  to  the  hall,  stands  a  large  group  of  ame- 
thyst crystals  from  Brazil.  In  table  cases  fronting  the  windows  on 
the  south  side  of  the  haU  are  other  series  illustrating  the  properties 
of  precious  stones,  their  appearance  in  the  rough  as  contrasted  with 
the  cut  form;  gem  minerals  in  the  matrix  or  as  occurring  in  nature, 
and  artificial  and  imitation  stones.  Finally,  an  upright  case  between 
the  windows  at  the  center  of  the  hall  contains  many  semiprecious 
stones — that  is,  stones  used  in  the  manufacture  of  small  ornaments, 
rather  than  for  personal  adornment. 

It  may  be  added  that  in  building  up  the  collection  an  attempt  has 
been  made  to  show  the  possibilities  of  commonplace  material;  that 
there  is  a  goodly  number  of  stones,  in  themselves  of  little  intrinsic 
value,  which  when  properly  cut  and  mounted  are  not  merely  beauti- 
ful, but  have  the  additional  value  of  being  out  of  the  line  of  the  usual 
material  sold  in  shops.  In  this  connection  particular  attention  may 
be  called  to  the  cabochons  of  silicified  wood,  obsidian,  epidotic  granite 
(unakite),  and  green  feldspar  (amazonstone). 


Digitized  by  VjOOQIC 


U.  S.   NATIONAL  MUSEUM  BULLETIN    118    PL.  2 


Who,  in  memory  of  his  wife,  Frances  Lea,  endowed  the  Isaac  Lea  collection  in  the  United 
States  National  Museum. 
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2.  NAMES  AND  PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  PRECIOUS 

STONES. 

About  1,200  mineral  species  are  now  (1920)  known  to  science,  and 
of  these  somewhat  less  than  one-tenth,  or  in  roimd  numbers  100, 
possess  the  properties  of  beauty  Und  durability  to  such  an  extent 
that  they  are  of  importance,  interest,  and  value  as  precious  and 
semiprecious  stones  or  gems.  Tlie  present  paper  comprises  descrip- 
tions of  these  minerals,  lists  of  the  cut  stones  of  each  represented  in 
the  collection,  and  notes  on  methods  of  identification,  uses,  etc. 
By  way  of  introduction  to  the  descriptive  portion,  brief  definitions  of 
the  properties  of  the  minerals  and  other  explanatory  notes  are  given; 
no  attempt  has  been  made,  however,  to  make  this  a  treatise  on  min- 
eralogy, chemistry,  or  physics,  and  for  further  information  concern- 
ing the  various  features  dkcussed,  reference  should  be  made  to  works 
on  those  subjects. 

Names. — ^ITie  names  of  minerals  have  iii  part  come  down  to  us 
from  the  ancients,  and  in  part  been  constructed  by  adding  the  suffix 
Ue  (from  itea,  similar  to)  or  lite  (from  litTioSf  stone)  to  an  appropriate 
root.  As  far  as  possible  the  names  generally  accepted  by  mineral- 
ogists have  been  adopted  here. 

Many  stones,  in  addition  to  the  standard  names  by  which  they 
are  known  to  science,  are  also  called  by  one  or  more  synonyms, 
usually  popular  or  trade  names;  the  most  important  of  these  are 
added  in  each  tabular  description. 

Chemical  composition. — ^The  chemical  composition  and  formulas 
of  the  minerals  are  stated  in  a  simple  form.  For  the  benefit  of  those 
unfamiliar  with  chemical  terms  it  may  be  explained  that  the  majority 
of  mineral  substances  are  compoimds  of  two  or  more  elements,  in 
more  or  less  definite  proportions;  and  that  these  compounds  are 
named  by  stating  first  the  names  of  the  elements  forming  the  electro- 
positive or  basic  part  of  the  compound,  and  then  those  of  the  ele- 
ments forming  the  electro-negative  or  acidic  part.  The  names  of 
the  negative  elements  are  combined,  usually  in  abbreviated  form, 
and  provided  with  significant  suffixes,  such  as  ide  when  a  single 
element  is  concerned,  and  ate  when  oxygen  is  also  present. 

The  formulas  of  the  compounds  are  derived  by  placing  the  sym- 
bols of  the  elements  together,  with  subscript  figures  to  indicate  the 
number  of  atoms  of  each  represented.  For  definitions  of  the  various 
chemical  terms,  and  additional  details,  the  reader  is  referred  to 
textbooks  of  chemistry.  The  following  table  shows  the  elements 
that  may  be  present  in  important  amounts  in  precious  stones,  with 
their  symbols: 
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Metals  forming  the  bases  of  precious  stones. 

Aluminum Al       '  Mangmese Mn 

Barium , Ba       '  JA&cary  (kydrargyrum) Hg 

B^yllium  (or  ^ucinum) Be         Nickel Ni 

Calcium Ca       '  PotaaaLum  (io/tum) K 

Cerium Ce         Sodium  (natrium) Na 

Chromium Cr       '  Tin  (<to7mum) Sn 

Cobalt Co       I  Titanium Ti 

Copper  (cuprum) Cu       |  Uranium U 

Hydrogen H        '  Vanadium V 

lion(Jerrum) Fe      ,  Yttrium Y 

Lead  (pZum6u?n) Pb      ',  Zone Zn 

Lithium Li       j  Zirconium , Zr 

Magnesium Mg  ' 

Noninetals  forming  the  acid  portions  of  precious  stones. 


Boron B 

Carbon C 

Chlorine CI 


Oxygen O 

Phosphorus P 

Silicon Si 


Columbium Cb       I  Sulphur S 

Fluorine F         | 

Crystallization, — When  a  chemical  compound  passes  from  the 
liquid  or  gaseous  state  into  the  solid  condition,  cohesion  and  chemi- 
cal afl^ity  tend  to  draw  its  atoms  together,  and  if  these  become 
grouped  in  a  regular  maimer  solids  bounded  by  plane  surfaces  result; 
these  are  known  as  crystals.  Six  crystal  systems  (one  of  them 
consisting  of  two  subsystems)  are  recognized,  as  follows :  1 ,  Isometric, 
or  cubic,  comprising  those  crystals  developed  exactly  alike  in  the  six 
directions  in  space  (front,  back,  right,  left,  up,  and  down),  at  right 
angles  to  one  another;  these  have  the  general  aspect  of  spheres, 
regularly  flattened  at  an  even  number  of  equal  intervals,  and  in- 
clude the  cube,  regular  octahedron,  rhombic  dodecahedron,  etc., 
as  well  as  combinations  of  these  simple  forms.  2,  Tetragonal, 
comprising  those  crystals  developed  according  to  two  different 
patterns,  one  repeated  four  times  in  directions  at  equal  intervals  in 
a  plane,  the  other  twice  in  the  directions  at  right  angles  to  that 
plane,  all  being  at  right  angles  to  one  another.  The  crystals  of  this 
system  are  made  up  of  pinacoids,  prisms,  and  pyramids.  3,  Hexag- 
onal, comprising  crystals  developed  according  to  two  different  pat- 
terns, one  repeated  six  times  in  directions  at  intervals  lying  60*^ 
apart  in  a  plane,  and  the  other  twice  in  the  directions  at  right  angles 
to  that  plane;  the  forms  are  like  those  of  the  tetragonal  system. 
Trigonal  (a  subsystem  of  the  hexagonal),  comprising  crystals  devel- 
oped according  to  two  different  patterns,  one  repeated  three  times 
at  intervals  lying  120®  apart  in  a  plane,  and  the  other  twice  in  the 
directions  at  right  angles  to  that  plane.  4,  Orthorhonibic  system 
comprising  those  crystals  developed  according  to  three  different 
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patterns,  eaqh  repeated  twice,  in  opposite  directions,  all  again  at 
right  angles;  the  crystals  of  this  system  are  made  up  of  combina- 
tions of  pinacoids,  prisms,  domes,  and  pyramids.  5,  Monoclinic, 
system,  comprising  crystals  developed  like  the  orthorhombic,  but 
with  the  patterns  reappearing  in  one  plane  twice  at  angles  less,  and 
twice  at  angles  greater,  than  right  angles;  the  forms  are  like  those 
of  the  preceding  system.  6,  Triclinic  system,  comprising  crystals 
developed  like  the  two  preceding  systems,  but  with  none  of  the 
patterns  repeated  exactly  at  right  angles  to  one  another;  the  forms 
are  essentially  the  same  as  those  of  the  two  preceding  systems. 

In  addition,  a  few  minerals  have  their  atoms  irregularly  arranged, 
and  consequently  are  without  crystal  form;  to  these  the  term  amor- 
phous is  applied. 

Color, — ^The  color  of  an  object  expresses  the  character  of  the  ligh 
reflected  or  transmitted  by  it.  The  principal  terms  used  in  describ- 
ing it  are:  White,  gray,  black,  violet,  blue,  green,  yellow,  red,  and 
brown.  There  are  also  many  intermediate  hues,  best  described  by  a 
combination  of  terms,  as  blue-green,  etc.  Colors  may  be  divided 
into  two  classes: 

1.  Essential  or  idiochromatic  colors,  due  to  the  chemical  elements 
which  make  up  a  compound.  They  are  definite  and  characteristic 
for  each  substance  and  only  disappear  when  it  is  decomposed.  The 
principal  elements  yielding  colors  in  the  order  of  their  most  frequent 
occurence  in  precious  stones  are: 


Elements. 


Iron 

Chromium — 

Vanadium 

Manganese 

Copper 

Titanium 

Nickel 

Cobalt 

Uranium 

Molybdenum. 
Neodymium.. 
Cerium 


Valence.  '  Colors  produced. 


ferrous,  Fe" green. 

ferric,  Fe^^' red,  brown,  yellow. 

[both  together blue,  black. 

f chromic,  Cr"* green,  violet,  red. 

\negative,  Cr^^ |  red,  yellow. 

V*"  and  V'' I  red,  brown,  yellow. 

fmanganous,  Mn'* red,  pink. 

\manganic,  Mn* ' ' violet. 

fcuprous,  Cu* I  red. 

Icupric,  Cu^* ^.1  blue,  green. 

titanic,  Ti*^^ violet,  blue. 

nickelous,  Ni^^ i  green. 

cobaltous,  Co'^ red,  blue. 

iu»nic,  U''^ greenish-yeUow. 

negative,  Mo*'* '  yellow,  red. 

neodymic,  Nd*'* red- violet. 

cerous,  Ce''* brown. 


2.  NonessentiaJ  or  allochromatic  colors,  due  to  impurities  or  foreign 
constituents  in  a  substance.  They  may  vary  widely  from  one  speci- 
men to  another  and  may  be  of  three  different  types:  1,  Produced  by 
evident,  distinct  particles,  which  in  themselves  show  essential  colors. 
Thus,  finely  divided  ferric  oxides  are  frequently  inclosed  in  other 
4555—22 2 
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minerals,  and  render  them  yellow,  brown,  or  red.  2,  Disperse  colors, 
due  to  submicroscopic  inclusions,  and  varying  with  their  shape,  size, 
or  arrangement.  These  colors  are  thought  to  have  been  developed, 
in  part  at  least,  by  exposure  in  the  earth  to  radio-active  substances, 
slight  decomposition  having  thereby  been  effected,  and  traces  of  the. 
constituent  elements  set  free.  Heating  usually  destroys  these  colors, 
since  it  causes  the  free  elements  to  reunite,  but  exposure  to  radiant 
energy  of  various  kinds  often  restores  them.  3,  Internal  reflection 
colors,  due  to  symmetrically  arranged  inclusions,  or  to  lamellae  of 
extreme  thinness,  producing  interference  of  light. 

A  special  color  phenomenon  remains  to  be  considered.  Some 
minerals  transmit  light  of  different  colors  in  different  directions,  and 
are  said  to  be  pleochroic.  The  most  striking  instance  of  this  among 
precious  stones  is  iolite,  which  is  sometimes  called  ''dichroite"  be- 
cause of  this  very  property;  in  one  direction  it  appears  intense  blue, 
in  another  somewhat  paler  blue,  and  in  the  third  pale  yellow.  In 
many  cases,  however,  the  difference  in  color  is  less  striking,  and  special 
means  must  be  used  in  order  to  detect  it.  An  instrument,  called  a 
dichroscope,  is  sometimes  used  for  this  purpose.  It  consists  of  a 
metal  tube  containing  a  cleavage  piece  of  Iceland  spar;  at  one  end  it 
is  pierced  with  a  small  square  hole,  and  at  the  other  has  a  magnify- 
ing lens  to  serve  as  an  eyepiece;  the  hole  appears  double  when  viewed 
through  the  latter.  When  a  pleochroic  stone  is  placed  in  front  of 
the  square  hole,  the  two  images  of  tlie  hole  will  be  differently  colored. 

Another  method  of  observing  pleochroism  makes  use  of  the  polariz- 
ing nicol  prism  in  the  microscope.  The  stone  is  placed  on  the  stage, 
and  the  polarizef  introduced;  the  stone  is  observed  in  one  position  and 
again  after  turning  the  stage  through  90°;  one  of  the  pleochroic 
colors  will  be  seen  in  each  of  these  positions. 

It  should  be  noted  that  isometric  minerals,  which  are  isotropic 
between  crossed  nicols,  show  no  pleochroism;  tetragonal,  hexagonal, 
and  trigonal  ones  may  show  two  colors,  while  those  of  the  three  re- 
maining crystal  systems  in  general  show  three  colors. 

Luster, — ^The  luster  or  brilliancy  of  a  mineral  is  a  physical  pheno- 
menon connected  with  the  manner  in  which  light  is  refracted  by  it; 
the  principal  types  are  metallic,  adamantine,  and  vitreous,  but  in 
addition  some  minerals  of  fundamentally  vitreous  luster  possess  cer- 
tain peculiarities  of  structure,  and  as  a  result  exhibit  lusters  resem- 
bling those  of  familiar  substances,  as  waxy,  greasy,  silky,  etc. 

Hardness, — On  the  hardness  of  a  mineral  is  dependent  its  resistance 
to  scratching  or  abrasion.  It  is  usually  described  by  reference  to  a 
standard  scale  of  10  minerals,  which  are,  beginning  with  the  softest — 
1,  talc;  2,  gypsum;  3,  calcite;  4,  fluorite;  5,  apatite;  6,  orthodase 
or  microcline;  7,  quartz;  8,  topaz  or  beryl;  9,  corundum  (ruby  or 
sapphire);  and  10,  diamond.     Each  of  these  will  scratch  all  pre- 
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ceding  in  the  series  and  be  scratched  by  all  following.  In  general 
only  those  minerals  which  possess  a  hardness  greater  than  6  in  this 
scale — that  is,  which  will  at  least  scratch  orthoclase — are  sufficiently 
durable  to  be  used  as  precious  stones. 

Specific  gravity. — ^The  specific  gravity  of  a  substance  is  its  weight 
compared  with  an  equal  bulk  of  pure  water;  thus,  the  statement 
that  diamond  has  a  specific  gravity  of  3.5  means  that  it  is  three  and 
one-half  times  as  heavy  as  water.  This  property  is  characteristic  of 
many  precious  stones  and  is  of  considerable  value  in  their  identifi- 
cation. It  is  determined  by  weighing  the  stone  first  in  air  and 
then  suspended  in  water.  The  first  weight,  divided  by  the  difference 
between  the  two,  gives  the  value  desired.  For  details  as  to  the 
apparatus  used  for  this  purpose,  books  on  mineralogy  or  physics 
must  be  consulted. 

Optical  properties.  Index  of  refraction, — When  light  passes  ob- 
liquely from  one  transparent  substance  to  another,  its  direction  is, 
in  general,  altered  at  their  boundary.  The  well-known  phenomenon 
of  the  apparent  bending  of  a  stick  thrust  into  water  is  an  illustration 
of  this.  The  extent  to  which  light  entering  minerals  from  the  air  is 
shifted  is  called  their  index  of  refraction;  in  mathematical  terms  this 
is  the  ratio  between  the  sine  of  the  angle  of  incidence  and  that  of  the 
angle  ot  refraction.  In  amorphous  minerals  and  in  those  crystal- 
lizing in  the  isometric  system,  the  index  of  refraction  is  the  same  in 
aD  directions;  in  those  crystallizing  in  the  systems  derived  from  a 
revolution  ellipsoid — namely,  the  hexagonal,  trigonal,  and  tetrago- 
nal— there  are  two  different  indices;  and  in  those  crystallizing  in  the 
remaining  systems  there  are  three.  The  last  two  groups  are  said  to 
possess  double  refraction,  which  in  the  first  is  the  difference  between 
the  two  indices;  in  the  second,  the  difference  between  the  largest 
and  smallest. 

In  a  few  minerals,  notably  in  Iceland  spar  (transparent  calcite), 
the  double  refraction  is  so  strong  that  an  object  observed  through 
the  mineral  appears  double;  in  most  cases,  however,  the  double 
refraction  is  too  slight  to  be  rendered  visible  in  this  manner,  and 
special  means  must  bo  employed  for  its  recognition;  polarized  light 
(light  the  vibration  of  which  is  limited  to  a  definite  plane)  is  generally 
used  for  this  purpose.  For  details  of  the  phenomena  connected  with 
polarized  light,  books  on  optical  mineralogy  must  be  consulted.  It 
may  be  mentioned  here,  however,  that  it  is  most  conveniently  ob- 
tained by  causing  ordinary  light  to  traverse  prisms  of  Iceland  spar  so 
constructed  that  only  one  of  the  two  rays  into  which  the  light  is  split 
is  actually  transmitted.  The  light  emerging  from  such  a  prism 
(called  a  '^nicol"  after  its  inventor)  is  vibrating  in  a  single  plane; 
and  if  two  nicols  are  disposed  so  that  the  planes  are  at  right  angles 
no  light  will  be  able  to  traverse  the  S3^stem.     A  substance  with  single 
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refraction  placed  between  them  is  without  effect  on  this  extinction 
of  the  light  and  is  said  to  be  isotropic.  But  a  substance  possessing 
double  refraction  will,  in  all  but  one  or  two  directions,  cause  light  to 
be  transmitted  and  is  then  described  as  anisotropic.  The  latter  is 
also  subdivided  on  the  basis  of  number  of  optic  axes  (directions  along 
which  polarized  light  is  not  affected),  crystals  derived  from  revolution- 
ellipsoids  having  one  such  axis  and  being  termed  uniaxialy  while 
those  not  so  derivable  have  tw^o  and  are  termed  biaxial.  There  is 
still  another  feature  which  is  usually  stated  in  connection  with  aniso- 
tropic crystals — the  optical  sign.  When  the  greatest  index  of  refrac- 
tion is  shown  in  the  direction  of  the  optic  axis,  in  uniaxial  crystals, 
or  in  the  acute  angle  between  the  two  optic  axes  in  biaxial  ones, 
the  sign  is  described  as  plus  (  + ) ;  and  in  reverse  case  it  is  minus  (  — ). 
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3.  DESCRIPTIVE  CATALOGUE  OF  THE  COLLECTIONS. 

The  arrangement  of  the  gem  names  in  this  catalogue  is  alphabetical 
throughout  so  far  as  practicable.  Under  each  mineral  or  gem  is 
given  in  tabular  form  some  of  the  more  striking  qualities  of  a  descrip- 
tive or  determinative  nature,  followed  by  remarks  on  the  mode  of 
occurrence  and  such  other  miscellaneous  information  as  it  is  thought 
will  be  of  value.  In  the  catalogue  proper  the  material  is  arranged 
in  the  following  order:  Name,  locality,  cut,  color,  weight,  measure- 
ments, and  catalogue  number.  The  weights  are  given  in  the  newly 
introduced  metro-carats.  The  specimens  are  listed  by  localities, 
alphabetically,  and  under  each  locality  are  arranged  in  the  order  of 
decreasing  weights,  except  where  several  stones  are  described  to- 
gether, these  being  placed  at  the  end  of  the  list  for  that  particular 
locality. 

Adularia. — See  under  Feldspar. 

Agate. — See  under  Chalcedony. 

Alabaster. — See  under  Gypsum. 

Albite. — See  under  Feldspar  (Moonstone). 

Alexandrite. — See  under  Chrysoberyl. 

Almandite. — See  under  Garnet. 

Amazonstone. — See  under  Feldspar. 

AMBER. 

SyTwnym. — Succinite. 

Conipo8iti4>n. — ^A  resinous  substance,  containing  carbon,  hydrogen, 
and  oxygen. 

Crystallization. — ^Amorphous. 

Color. — ^YeUow,  orange-yellow,  brown-yellow,  or  rarely  red. 

Luster. — Resinous;  transparent  to  translucent. 

Hardness. — ^2.5;  too  soft  for  extensive  use  as  a  precious  stone. 

Optical  properties. — ^Mean  refractive  index  1.54;  is  isotropic  ex- 
cepting when  in  a  condition  of  strain. 

Specific  gravity. — 1.07;  noticeably  light. 

Amber  is  a  poor  conductor  of  heat  and  electricity,  becoming  elec- 
trified when  rubbed  on  cloth  so  that  it  will  attract  small  bits  of  paper. 
It  can  be  distinguished  from  imitations  such  as  rosin  and  celluloid 
by  being  less  inflammable,  though  it  bums  readily  with  a  rich  yellow 
flame,  yielding  an  aromatic  odor.  Heated  to  150®  C.  it  begins  to 
soften  and  melts  at  about  250®.  From  most  minerals  it  may  be 
distinguished  by  its  extreme  lightness  and  its  solubility  in  alcohol. 
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It  occurs  in  sediments  of  the  later  geological  periods,  representing  the 
fossil  resin  of  the  tree  Finns  succinifera  and  other  plants;  sometimes 
contains  insects  which  became  embedded  in  the  material  while  it  was 
soft  and  in  a  pitch-hke  condition.  It  is  used  chiefly  for  beads,  ear- 
rings, and  other  similar  ornaments.  The  value  of  the  crude  material 
is  but  a  few  cents  an  oimce. 

LIST   OF   SPECIMENS. 

COAST  OF  THE  BALTIC  SEA. 

Two  cuff  buttons;  pale  yellow;  opaque No.    674 

Breastpin  of  3  facetted  beads  and  pendant;  light  yellow-brown No.    675 

Necklace  of  50  facetted  beads:  light  yellow-brown No.    676 

Bracelet  of  16  rectangular  links,  20  by  15  mm.  average  size,  and  buckle; 
alternating  pale  yellow  and  clouded  amber.    Isaac  Lea  collection No.  1641 

INDIA  (BURMA). 

Heart-shaped  cabochon ;  yellow-brown ;  8.2  carats;  20  by  7  mm No.    673 

ITALY  (SICILY). 

Ten  polished  pieces;  light  and  dark  brown;  various  sizes  and  shapes;  total 

weight,  92.5  carats No.    671 

Pendant;  brown;  19.3  carats;  45  by  18  by  10  mm,    Isaac  Lea  collection. .  No.    672 

LOCALITY  NOT  RECORDED. 

Necklace  of  62  facetted  beads,  graduated  sizes;  yellow-brown;  William  H. 
Forwood  bequest No.    677 

Amethyst. — See  under  Quartz. 

ANDALUSITE. 

Variety. — Chiastolite  or  made. 

Composition, — ^Aluminum  orthosilicate,  Al20(Si04). 

Crystallization, — Orthorhombic . 

Color, — Gray  when  pure;  often  showing  brown-green,  or  yellow- 
green,  and  rarely  brown,  pink,  or  violet  hues,  owing  to  the  presence 
of  impurities  of  unknown  nature ;  rather  strongly  pleochroic,  green 
to  yellow  or  even  to  red. 

Luster, — Vitreous;  transparent  to  translucent. 

Hardness, — 7.5;  a  durable  stone. 

Specific  gravity, — 3.20  ±0.05. 

Optical  properties, — Mean  refractive  index,  1.64;  double  refraction 
moderate,  0.01;  biaxial,  negative. 

Chiastolite  contains  symmetrically  arranged  carbonaceous  matter 
yielding  in  polished  specimens  a  black  cross  on  gray  background.  It 
may  be  distinguished  from  tourmaline  and  other  similar  minerals  by 
its  pleochroism,  specific  gravity,  and  optical  properties.  It  occurs 
in  metamorphic  rocks,  especially  mica  schist. 

Uses. — Clear  andalusite  is  cut  facetted ;  chiastolite  is  cut  cabochon 
and  used  for  scarfpins,  and  ranks  as  a  curiosity  rather  than  a  gem. 
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U8T  OP   SPECIMENS. 
BRAZIL. 

Step  brilliant,  rectangular  girdle;    brown-green;    1.39  carats;    11  by  6  by 

3  mm No.  568 

Brilliant,  rectangular  girdle;  dark  green;  1.03  carats;  7  by  6  by  4  mm No.  566 

Step,  rectangular  girdle;  brown-green;  0.83  carat;  10  by  4.5  by  2  mm No.  569 

Step  brilliant,  square  girdle;  brown-green;  0.72  carat;  6  by  3.5  mm No.  567 

Aquamarine. — See  under  Beryl. 

Aragonite. — See  under  Calcite  and  Aragonite. 

AXINITE. 

Composition. — Iron  calcium  aluminum  hydrous  boro-silicate, 
FeCa^j(0H)(BSi,0,5). 

CrystaUization, — Triclinic;  habit  wedge-shaped. 

Color, — Brown;  sometimes  violet,  violet-brown,  or  yellow-brown; 
essential,  due  to  the  iron,  and  to  manganese  which  may  replace  it; 
strongly  pleochroic,  green  to  brown  to  blue. 

Luster, — Brilliant-vitreous ;  transparent. 

Hardness, — 6.5;  a  fairly  durable  stone. 

Specific  gravity. — 3.30  ±  0.05. 

Optical  properties. — Mean  refractive  index  1.68;  double  refraction 
weak,  0.009;  optically  biaxial,  negative. 

Axinite  may  be  distinguished  from  tourmaline  and  other  similar 
minerals  by  its  pleochroism,  specific  gravity,  and  optical  properties. 
It  occurs  in  veins,  chiefly  in  metamorphic  rocks  and  is  in  little  de- 
mand as  a  precious  stone,  because  of  unattractive  colors  and  brittle- 
ness.     Value  purely  arbitrary. 

LIST   OP  SPECIMENS. 

FRANCE  (DAUPHINfe). 

Step-brilliant,  square  girdle;  violet-brown;  1.59  carats;  7.5  by  4.5  mm No.  581 

AZURITE. 

Composition. — Hydrous  copper  carbonate,  Cu3(OH)2(CO)3. 

Crystallization. — Monoclinic . 

Color. — Dark  blue,  characteristic  of  many  compoimds  of  copper. 

Luster. — Vitreous;  translucent  to  opaque. 

Hardness. — 4;  too  soft  for  extensive  use  as  a  precious  stone. 

Specific  gravity. — 3.80  ±  0.05. 

Optical  properties. — ^Mean  refractive  index  1.9;  double  refraction 
very  strong,  0.20;  biaxial,  positive. 

The  mineral  dissolves  readily  in  hydrochloric  acid  with  efferves- 
cence to  a  yellow  solution.  It  may  as  a  rule  be  distinguished  from 
other  blue  precious  stones  by  its  intense  color,  softness,  and  solu- 
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bility.  It  occurs  in  veins  and  pockets  and  has  been  derived  from 
sulphide  ores  through  decomposition  by  surface  water,  as  has  mala- 
chite, with  which  it  is  very  commonly  associated.  Used  for  orna- 
ments, scarfpins,  etc. ;  the  value  as  a  gem  is  little  more  than  the  cost 
of  cutting.     (See  under  Malachite.) 

BENITOITE. 

Composition, — Barium  titano-silicate,  BaTiSijOg. 

Crystallization. — Hexagonal  (trigoiial),  holohodral. 

Color. — Pale  to  deep  blue;  pleochroic. 

Luster. — Vitreous. 

Hardness. — 6.5. 

Specific  gravity. — 3.64  —  3.67. 

Optical  properties. — Refractive  index  1.757  to  1.804.  Double  re- 
fraction strong  and  positive.  High  index  of  refraction  and  marked 
pleochroism  are  distinguishing  features  of  the  mineral.  So  far  as  at 
present  known  it  occurs  only  in  natrolite  veins  cutting  serpentine.  It 
is  usually  cut  as  brilliant,  more  rarely  cabochon.  A  limited  supply 
of  this  mineral  has  as  yet  been  found  (pi.  4).  It  is,  therefore,  little 
used,  though  of  good  quality. 

LIST  OF  SPECIMENS. 

•      UNITED  STATES. 

California, 
San  Benito  County: 

Two  gems,  brilliant,  circular  girdle;  blue  and  violet  blue;  0.95  and  0.87  caratB. 
5.7  by  4.5  and  5.5  by  4  mm.    Isaac  Lea  collection No.  1180. 

BERYL 

Varieties, — Common,  aquamarine,  emerald,  mo 
vite),  and  golden  beryl. 

Composition. — ^Beryllium  aluminum  metasilicate, 

Crystallization, — Hexagonal;  habit  usually  p 
tabular. 

Color, — Colorless  when  pure;  often  showing  greer 
pink  hue^,  and  in  part  named  accordingly:  Pale 
or  blue-green,  aquamarine;  intense  green,  emerald 
yellow,  or  brown-yellow,  golden-beryl;  and  pink,  mi 
bievite.     Slightly  pleochroic,  if  deeply  colored. 

Luster. — Vitreous;  transparent. 

Hardness. — 8  (less  when  altered) ;  a  durable  stone. 

Specific  gravity, — 2. 75  ±0.10. 

Optical  jwoperties. — Mean  refractive  index  1.58;  double  refrac- 
tion weak,  0.005;  uniaxial,  negative.  With  the  microspectroscope 
emerald  yields  two  absorption  bands  in  the  orange,  which  form  a 
characteristic  distinction  from  green  tourmaline,  green  corundum, 
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CATALOGUE  OF  GEMS  AND  PRECIOUS  STONES.  13 

and  imitation  emerald  (green  glass).  Other  varieties  of  beryl  show 
no  spectrum.  Other  distinctive  characters  are  color,  slight  pleochro- 
ism,  specific  gravity,  refractive  index,  and  weak  double  refraction. 
Beryl  occurs  chiefly  in  granitic  pegmatites  and  related  formations. 
The  famous  emerald  deposits  of  Muzo,  Colombia,  South  America,  are 
in  a  limestone  thought  to  have  been  metamorphosed  by  solutions 
accompanying  the  intrusion  of  pegmatite  dikes.  All  the  transparent 
varieties  of  beryl  are  of  more  or  less  value  as  precious  stones;  they 
are  usually  cut  facetted.  The  emerald  is  considered  of  greatest  value, 
though  many  of  the  aquamarine  varieties  are  of  great  beauty. 

LIST  OP   SPECIMENS. 

BERYL,  common,  golden,  and  caesium. 

BRAZIL. 

Brilliant,  circular  girdle;  colorless;  4.67  carats;  12.5  by  6  mm No.  738 

Step-brilliant,  oval  girdle;  yellow-green;  1.269  carats;  9  by  6  by  3  mm. 

Isaac  Lea  collection. No.  743 

Step-briUiant,  elliptical  girdle;  colorless;  0.895  carat;  9  by  5.5  by  3.5  mm. ;  No.  740 

RUSSIA  (ALABASHKA,  URAL  MOUNTAINS). 

Step-brilliant;  rectangular  girdle;  yellow;  17.46  carats;  18  by  14  by  10  mm.  No.  714 

Table,  rectangular  girdle;  yellow;  9.27  carats;  16  by  13  by  7  mm No.  715 

Step-brilliant,  rectangular  girdle;  green-yellow;  3.126  carats;  10  by  8  by  6 

mm No .  718 

Step-brilliant,  rectangular  girdle;  yellow;  3.113  carats;  12  by  9  by  5  mm..  No.  710 

Brilliant,  rectangular  girdle;  pale  yellow;  1.73  carats;  8  by  7  by  6  mm No.  717 

Brilliant,  circular  girdle;  pale  yellow;  1.31  carats;  8  by  5  mm No.  719 

SIBERIA. 

Table,  rectangular  girdle;  yellow-green;  21.46  carats;  31  by  16  by  6.5  mm..  No.  713 

UNITED  STATES. 

Connectiatt, 
Litchfield  County: 

Brilliant,  circular  girdle;  yellow;  1.73  carate;  8  by  6  mm No.  1036 

Brilliant;  circular  girdle;  brown-yellow;  1.47   carats;  7.5   by   6  mm. 

Gift  of  New  England  Mining  Company No.    780 

Brilliant,  circular  girdle;  green-yellow;  1.09  carats;  7  by  5  mm.    Gift 

of  New  England  Mining  Company No.    782 

Brilliant,  circular  girdle;  brown-yellow ;  0.987  carat ;  G.5  by  5  mm.    Gift 
of  New  England  Mining  Company No.    784 

Maine, 

Mount  Apatite,  Auburn,  Androscoggin  County: 

Brilliant,  circular  girdle;  very  pale  pink;  1.19  carats;  6.5  by  5  mm  ..  No.  1830 

Topsham,  Sagadahoc  County: 

Brilliant,  circular  girdle;  green-yellow;  23.01  carats;  14.5  by  11  mm. 

(Set  in  gold  band) No.  1031 

Brilliant,  circular  girdle;  groen-yellow ;  5.25  carats;  12  by  7.5  mm No.  1032 

Brilliant,  circular  girdle;  yellow -green ;  4.155  carats;  11  by  7.5  mm No.  1035 

Brilliant,  circular  girdle;  yellow-green;  3.275  carats;  10  by  7  mm No.  1033 

Brilliant,  circular  girdle;  yellow-green;  1.88  carats;  8.5  by  5.5  mm No.  1034 
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Massachusetts, 
Fitchburg,  Worcester  County: 

Brilliant,    rectangular  girdle;  yellow-green;  0.765  carat;  6.5  by  5  by 
4  mm No.    787 

Nortit  Carolina, 

Yancey  County,  Ray's  Mica  Mine: 

Brilliant,  square  girdle;  colorless;  1.685  carats;  8  by  6  mm No.  759 

Brilliant,  circular  girdle;  colorless;  1.39  carats;  7  by  5  nmi No.  760 

Brilliant,  circular  girdle;  colorless ;  1.17  carats;  7  by  5  nmi No.  763^ 

Brilliant,  circular  girdle;  colorless;  1.15  carats;  7  by  5  mm No.  761 

Brilliant,  square  girdle;  colorless;  1.1  carats;  7  by  5  mm No.  764 

Pennsylvania, 
Avondale,  Delaware  County: 

Step-brilliant,  square  girdle;  yellow;  3.77  carats;  10  by  7  mm No.    792 

Step-brilliant,  rectangular  girdle;  yellow-green;  2.12  carats;  8  by  6  by 
4  mm No.    793 

BERYL,  variety  AQUAMARINE. 

BRAZIL. 

Step-brilliant,  elliptical  girdle;  very  pale  green;  7.879  carats;  15  by  12.5 
by  7  mm No.    737 

St«p-brilliant,  oval  girdle;  pale  green;  4.64  carats;  20  by  30  by  5  nmi. 
Isaac  Lea  collection No.    741 

Step-brilliant,  oval  girdle;  blue-green;  3.047  carats;  17  by  9  by  4  mm. 
Isaac  Lea  collection No.    742 

Step-brilliant,  elliptical  girdle;  pale  blue-green;  1.84  carats;  9.5  by  7  by 

4  mm No.    739 

Step-brilliant,  oval  girdle;  pale  blue-green;  0.565  carat;  8  by  5  by  3  mm. 

Isaac  Lea  collection No.    744 

CEYLON. 

Step-brilliant,  elliptical  girdle;  pale  blue-green;  7.719  carata;  17  by  13  by 
7  mm.    Isaac  I^ea  collection .- No.    732 

Step-brilliant,  rectangular  girdle;  pale  blue-green;  7.324  carats;  12.5  by  11 
by  8.5  mm.    Isaac  Lea  collection No.       3 

Step-brilliant,  elliptical  girdle;  very  pale  green;  1.576  carats;  10  by  7  by 

5  mm.    Isaac  Lea  collection No.    733 

Step-brilliant,  elliptical  girdle;  pale  green;  1.045  carats;  8  by  6  by  4  mm. 

Isaac  Lea  collection No.    736 

Step-brilliant,  rectangular  girdle;  pale  green;  1.02  carats;  8  by  6  by  4  mm. 

Isaac  Lea  collection No.    735 

Step-brilliant,  elliptical  girdle;  pale  green;  1.007  carats;  8.  by  6  by  4  mm. 

Isaac  Lea  collection No.    734 

IRELAND  (MOURNE  MOUNTAIN). 

Brilliant,  circular  girdle;  light  blue;  1.765  carats;  8  by  6  mm No.    745 

JAPAN  (SEKINOTSU,  OMI). 

Brilliant,  circular  girdle;  very  pale  blue-green;  7.395  carats;  12  by  9  mm No.  1038 

Brilliant,  circular  girdle;  very  pale  blue-green;  5.69  carats;  11  by  9  mm No.  1039 
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SIBERIA 
Step-biilliant,  elliptical  girdle;  blue-green;  47.94  carats;  29  by  22  by  9  mm. 

Isaac  Lea  collection No.  709 

Rose,  elliptical  girdle;  blue-green;  40.4  carats;  27  by  23  by  13  mm No.  693 

Table,  rectangular  girdle;  blue-green;  29.6  carats;  37  by  12  by  9  mm No.  69^ 

Step-rose,  ellipiical  girdle;  blue-green;  22.49  carats;  26  by  17  by  9  mm. . ....  No.  694 

Step-brilliant,  elliptical  girdle;  blue-green;  12.3  carats;  19  by  16  by  7  mm No.  696 

Step-briUiant,  elliptical  girdle;  light  green;  10.25  carats;  16  by  12  by  7  mm. 

Isaac  Lea  collection No.  710 

Step-brilliant,  rectangular  girdle;  blue-green;  8.5  carats;  16  by  13  by  7  mm. .  No.  698 
Step-brilliant,  rectangular  girdle;  blue-green;  8.2  carats;  14  by  12.5  by  6.5 

mm No.  700 

Table,  square  girdle;  blue-green;  6.96  carats;  14  by  7  mm No.  697 

Step,  rectangular  girdle;  blue-green;  6.38  carats;  19  by  8  by  6  mm No.  699 

Step-brilliant,  elliptical  girdle;  blue-green;  4.9  carats;  17  by  9  by  5  mm No.  702 

Step-brilliant,  rectangular  girdle;  blue-green;  4.7  carats;  17  by  8  by  5  mm. . .  No.  703 

Step-brilliant,  octagonal  girdle;  very  pale  blue-green;  4.6  carats;  13  by  5  nun.  No.  704 
Step-briUiant,  elliptical  girdle;  very  pale  green;  4.548  carats;  16  by  11  by  5 

mm No.  701 

Step-brilliant,  rectangular  girdle;  blue-green;  3.97  carats;  12  by  9  by  5.5  mm.  No.  705 
Brilliant-rose,  elliptical  girdle;  deep  green-blue;  3.28  carats;  12  by  8  by  6  mm. 

Isaac  Lea  collection No.  711 

Step-brilliant,  rectangular  girdle;  blue-green;  2.95  carats;  10  by  9  by  5.5  mm.  No.  707 

Step-brilliant,  elliptical  girdle;  blue-green;  2.45  carats;  11  by  9  by  5  mm No.  706 

Step-brilliant,  elliptical  girdle;  light  green;  2.048  carats;  11  by  8  by  5  mm. . .  No.  708 
Step-brilliant,  octagonal  girdle;  pale  green;  1.95  carats;  9  by  5  mm.    Isaac 

Lea  collection No.  712 

UNITED  STATES. 

Connecticut. 
Litchfield  County: 

Briolette,  heart-shaped  girdle;  blue-green;  40.44  carats;  20  by  21  by  16 

mm No.  1037 

Brilliant,  circular  girdle;  very  pale  green;  1.48  carats;  8  by  6  mm.    Gift 

of  New  England  Mining  Company No.    781 

Brilliant,  circular  girdle;  pale  green;  1.119  carats;  7  by  5  mm.    Gift  of 

New  England  Mining  Company No.    783 

Portland,  Middlesex  County: 

Brilliant,  rectangular  girdle;  deep  blue-green;  14.26  carats;  17  by  15  by 
10  mm No.    779 

Maine. 
Paris,  Oxford  County: 

Brilliant,  rectangular  girdle;  colorless;  0.989  carat;  7  by  5.5  by  5  mm..  No.    791 
Stoneham,  Oxford  County: 

Brilliant,  elliptical  girdle;  very  pale  blue-green;  3.135  carats;  10  by  9  by 

7  mm... , No.    789 

Brilliant,  rectangular  girdle;  pale  blue-green;  1.045  carats;  7  by  6  by  5 
mm No.    790 

Massachusetts. 
Fitchburg,  Worcester  County: 

Trap,  rectangular  girdle;  pale  green;  0.889  carat;  7  by  6  by  4  mm No.    786 

Brilliant,  circular  girdle;  pale  yellow-green;  0.745  carat;  6  by  4  mm No.    788 

Royalston,  Worcester  County: 

Brilliant,  rectangular  girdle;  deep  blue-green;  8.37  carats;  14  by  13  by 
9  mm No.    785 
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North  Carolina. 

Asheville,  Buncombe  County: 

Step-brilliant,  rectangular  girdle;  blue-green;  2.86  carats;  10  by  8  by 

7  mm No.   777 

Mitchell  County: 

Cabochon,  elliptical  girdle;  cloudy  blue;  7.42  carats;  17  by  10  by  6  mm. 

Gift  of  J.  K.  Bruner No.   778 

Brilliant,  circular  girdle;  blue-green;  7.617  carats;  13  by  9  mm.    Isaac 

Lea  collection No.   746 

Brilliant,  circular  girdle;  blue-green;  5.124  carats;  11  by  8  mm.    Isaac 

Lea  collection No.   747 

Brilliant,  circular  girdle;  blue-green;  2.87  carats;  9  by  6.5  mm.     Isaac 

Lea  collection No.   748 

Brilliant,  circular  girdle;  blue-green;  2.036  carats;  8  by  6  mm.    Isaac 

Lea  collection No.   749 

Brilliant,  circular  girdle;  blue-green;  1.52  carats;  8  by  6  mm.    Isaac 

Lea  collection No.   750 

Brilliant,    circular   girdle;  blue-green;  1.115   carats;    7     by    5    mm. 

Isaac  Ivea  collection No.   751 

Brilliant,  circular  girdle;  blue-green;  1.038  carats;  7  by  5  mm.     Isaac 

Lea  collection No.    752 

Brilliant,  circular  girdle;  blue-green;  0.88  carat;  6  by  4.5  mm.    Isaac 

Lea  collection No.    753 

Brilliant,  circular  girdle;  blue-green;  0.726  carat;  6  by  4  mm.    Isaac 

Lea  collection No.    754 

Brilliant,  circular  girdle;  blue-green;  0.66  carat;  6  by  4  mm.     Isaac 

Lea  collection No.   755 

Brilliant,   circular  girdle;  blue-green;  0.4  carat;  5  by  3  mm.     Isaac 

Lea  collection No.    756 

Mount  Mitchell,  Yancey  County: 

Step-brilliant,  rectangular  girdle;  deep  green-blue;  9.55  carats;  14  by 

12  by  10  mm.     Isaac  Lea  collection No.    776 

Yancey  County,  Ray's  Mica  Mine: 

Brilliant,  circular  girdle;  pale  green-blue;  6.44  carats;  12  by  8  mm..  No.    775 

Brilliant,  circular  girdle;  pale  blue-green;  2.036  carats;  9  by  5  mm No.    757 

Brilliant,  square  girdle;  pale  green-yellow;  1.824  carats;  8  by  6  mm 
Brilliant,  circular  girdle;  pale  blue-green;  1.32  carats;  7  by  6  mm. 

Brilliant,  circular  girdle;  pale  green;  1.056  carats;  7  by  5  mm 

Brilliant,  circular  girdle;  pale  blue-green;  0.999  carat;  6.5  by  5  mm 
Brilliant,  circular  girdle;  pale  blue-green;  0.87  carat;  6  by  5  mm.. 

Brilliant,  circular  girdle;  pale  green;  0.72  carat;  6  by  4  mm 

Brilliant,  circular  girdle;  pale  green;  0.60  carat;  6  by  4  mm 

Brilliant,  circular  girdle;  pale  green;  0.51  carat;  5  by  4  mm 

Brilliant,  circular  girdle;  pale  green;  0.335  carat;  5  by  3  mm 

Brilliant,  circular  girdle;  very  pale  green;  0.26  carat;  4  by  3  mm.. 
Brilliant,  square  girdle;  green-blue;  0.205  carat;  3.5  by  2.5  mm... 
Brilliant,  circular  girdle;  green-yellow;  0.175  carat;  3.5  by  2  mm. 

LOCALITY  NOT  RECORDED. 

Step-brilliant,  elliptical  girdle;  pale  green;  4  carats;  12.5  by  10  by  6  mm. 

Isaac  Lea  collection No.    720 

Step-brilliant,  elliptical  girdle;  pale  green;  3.365  carats;  12  by  9  by  5  mm. 

Isaac  Lea  collection No.    721 

Step-brilliant,  elliptical  girdle;  pale  blue-greon;  1.982  carats;  9  by  7  by 

4  mm No.    c2" 
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Step-brilliant,  elliptical  girdle;  pale  green;  1.737  carats;  10  by  7  by  4  mm. 

Isaac  Lea  collection No.    722 

Brilliant,  circular  girdle;  pale  green;  L265  carats;  7  by  4  mm No.    728 

Step-brilliant,  ellipti.'Hl  girdle;  pale  green;  1.25  carats;  9  by  7  by  4  mm. 

Isaac  Lea  collection No.    724 

Step-brilliant,  elliptical  girdle;  pale  green;  1.18  carats;  9  by  7  by  3.5  mm. 

Isaac  Lea  collection No.    723 

Brilliant,  circular  girdle;  pale  green;  1.159  carats;  7  by  4  mm.    Isaac  Lea 

collection No.    726 

Step-brilliant,  rectangular  girdle;  0.915  carat;  7  by  5  by  3  mm No.   730 

Step-brilliant,  elliptical  girdle;  0.907  carat;  10  by  6  by  3  mm.    Isaac  Lea 

collection No.    725 

Brilliant,  circular  girdle;  pale  greem;  0.838  carat;  7  by  4  mm No.    729 

Step-brilliant,  elliptical  girdle;  blue-green;  0.26  carat;  6  by  4  by  2  mm No.    731 

BERYL.  Tariety  EMERALD. 
UNITED  STATES. 

North  Carolina. 

Cabochon  of  emerald  matrix,  elliptical  girdle;  green  and  white  mottled; 

3.1  carats;  12  by  8  by  5  mm.    Gift  of  Paasmore  Gem  Company No.  1650 

Mitchell  County: 

Cabochon  of  emerald  matrix,  elliptical  girdle;  green  and  white  mot- 
tled; 38.15 carate;  28by21by9mm No.  1574 

Stony  Point,  Alexander  County: 

Twenty-five  small  gems,  step,  square  and  rectangular  girdles;  one  step- 
brilliant,  drctdar  girdle;  bright  green;  total  weight  5.96  carats;  aver- 
age size,  4  by  3.5  by  3  mm,    Isaac  Lea  collection No.   801 

LOCALITY  NOT  RECORDED. 

Step,  elliptical  girdle;  pale  green;  12  by  11  by  7  mm.    Set  in  a  ring No.  828 

Step,  rectangular  girdle;  green;  12  by  10  by  6  mm.    Set  in  a  ring No.  829 

Table,  rectangular  girdle;  deep  green;  1.405  carats;  8  by  6  by  4  mm No.  794 

Step-brilliant,  elliptical  girdle;  green;  0.697  carat;  6.5  by  6  by  3  mm No.  795 

Step,  rectangular  girdle;  green;  0.52  carat;  6  by  5  by  3  mm No.  796 

Polished  pebble,  pear-shaped  girdle;  green;  4.87  carats;  14  by  7  mm No.  797 

Three  small  stones,  step-brilliant,  one  irregular,  one  rectangular,  one  square 

girdle;  green;  total  weight,  0.4  carat Noe.  798  to  800 

BERYLLONITE. 

Composition. — Sodium  beryllium  phosphate,  NaBeP04. 

OrystaUization. — Orthorhombic. 

Color. — Colorless. 

Luster. — ^Vitreous;  transparent. 

Hardness. — 6;  not  very  durable. 

Specific  gravity. — ^2.85  ±0.05. 

Optical  properties. — ^Mean  refractive  index,  1.56;  double  refraction 
moderate,  0.01 ;  optically  biaxial,  negative. 

The  mineral  can  be  distinguished  with  certainty  from  other  precious 
stones  which  resemble  it  only  by  chemical  tests.  It  occurs  in  pegma- 
tite, like  beryl  and  tourmaline,  aad  was  first  discovered  among  the 
4555—22 3 
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disintegrated  material  of  a  granitic  vein  at  Stoneham,  Maine.  It  is 
not  much  used  as  a  precious  stone  and  is  cut  chiefly  as  a  matter  of 
scientific  interest. 

LIST  OF  SPECIMENS. 

UNITED  STATES. 

Maine. 
Stoneham,  Oxford  County: 

Brilliant,  square  girdle;  colorless;  5  carats;  11  by  8  mm No.  423 

Step-brilliant,  square  girdle;  colorless;  3.86  carats;  10  by  V  mm No.  424 

Brilliant,  square  girdle;  colorless;  3.338  carats;  9  by  7.5  mm.  •  • No.  425 

Bloodstone. — See  under  Chalcedony, 

CALAMINE. 

Composition. — ^Basic  zinc  metasilicate  (ZnOH),(Si08). 

ChystaUizcUion. — Orthorhombic;  hemimorphic;  habit  usually  co» 
lumnar-radiated. 

Color. — ^White  when  pure,  but  often  green  or  blue  owing  to  the 
presence  of  admixed  copper  carbonates. 

Luster. — ^Vitreousor  somewhat  silky;  translucent. 

Hardness. — 5 ;  not  very  durable. 

Specific  gravity. — 3.45  ±0.05. 

Optical  properties. — ^Mean  refractive  index  1.62;  double  refraction 
strong,  0.02 ;  optically  biaxial,  positive. 

Calamine  may  be  distinguished  from  most  other  minerals  which  re- 
semble it  by  softness  and  solubility,  being  readily  attacked  by  dilute 
hydrochloric  acid,  with  the  formation  of  gelatinous  silica.  From 
smithsonite,  which  is  likewise  attacked,  it  is  distinguished  by  lack  of 
effervescence.  It  occurs  as  an  alteration  product  of  sulphide  zinc  ore 
in  deposits  above  the  permanent  water  level  and  it  is  sometimes  cut 
cabochon  and  used  for  scarfpins,  etc.,  but  the  value  little  exceeds  the 
cost  of  cutting. 

LIST  OF  SPECIMENS. 
MEXICO  (DISTRICT  OF  OALEANA,  SIERRA  MADRE,  GUERRERO). 

Cabochon,  elliptical  girdle;  blue  clouded  with  white;  26.43  carats;  23  by  17 

by  12  mm.    Gift  of  Charles  H.  Beers No.  1252 

Cabochon,  elliptical  girdle;  blue  banded  with  white;  16.49  carats;  23  by  13 

by  6.5  mm.    Gift  of  Charles  H.  Beers No.  1253 

Cabochon,  elliptical  girdle;  blue  mottled  with  white;  10.64  carats;  18  by 

12.5  by  6  mm.    Gift  of  Charles  H.  Beers No.  1254 

Cabochon,  elliptical  girdle;  blue  with  curved  lines  of  white;  8.79  carats; 

16  by  13  by  5  mm.    Gift  of  Charles  H.  Beers No.  1255 

Cabochon,  elliptical  girdle;  blue  banded  with  white;  8.69  carats;  16  by  12 

by  5  mm.    Gift  of  Charles  H.  Beers No.  1256 

Cabochon,  elliptical  girdle;  blue  with  curved  lines  of  white;  4.825  carats; 

15  by  11  by  3  mm.    Gift  of  Charles  H.  Beers No.  1257 
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CALCITE  and  ARAGONITE. 

Calcium  carbonate  occurs  in  nature  under  a  great  variety  of  forms 
which  are  mainly  quite  unsuited  for  gem  purposes,  though  widely 
used  in  ornamentation  (see  under  Coral  and  Supplemental  Collec- 
tions). Occasional  forms  are  cut  as  souvenirs  or  as  of  local  interest. 
A  few  such  are  here  included. 

LIST  OF  8PECIHBN8. 
SPAm  (ROCK  OP  GIBRALTAR.) 

Poliflhed  plate  of  stalagmitic  caldte;  elliptical  girdle '^. banded  light  and  dark 
brown;  48.2  carats;  38  by  30  by  5  mm.    Gift  of  Rev.  Alexander  McDonald .  No.  3d8 

UNITED  STATES. 

California. 
Colusa  CJounty: 

Cabochon,  rectangular  girdle,  of  aragonite;  light  and  dark  brown;  22.08 
carats;  27  byl4by7mm No.  369 

WEST  INDIES. 

Cameo,  ''Departure  of  the  hunter'';  elliptical  girdle;  white  on  light  brown 

base;  49  by  39  mm  (fig.  1) No.  1506 

Cameo,  "  Winged  angel " ;  elliptical  girdle;  white  on  light  brown  base;  45  by 

37  mm No.  1503 

Cameo, "  Return  of  the  hunter  " ; 

elliptical  girdle;  white  on 

light  brown  base;  42  by  36mm.  No.  1504 
Cameo,  head  of  Jupiter;  ellip- 
tical girdle;  white  on  light 

brown  base;  35  by  30  mm. . .  No.  1505 
Cameo,  kneeling  child  with 

cross;  ellipticsd  girdle;  white 

on  light  brown  base;  31  by  24 

mm No.  1502 

Three   cameos,  carved  heads, 

two  representing  bacchantes 

and  one  Flora;  white;  oval 

girdles;  36  by  22, 20  by  17, 19  Fio.  i.-Shell  cameo. 

by  16mm No.  1501 

Conch  shell  with  cameo  carving,  white  and  pink No.  1510 

Conch  shell  bracelet  in  form  of  aserpent;  white  and  pink No.  1512 

Conch  shell  brooch,  carved  cupid;  pink ^.  No.  1511 

Conch  shell  brooch;  fish;  brown  and  white No.  1509 

LOCALITY  NOT  RECORDED 

Cameo,  two  faces;  rectangular;  white  on  light  brown  base No.  1519 

Califomite. — See  under  Vesuvianite. 

Cameo. — See  under  Calcite  and  Aragonite  (shell  cameo),  and 
Quartz,  variety  Onyx. 

Camelian. — See  under  Chalcedony. 

Catalinite. — See  under  Quartz. 

Cat's-eye. — See  under  Chrysoberyl  and  Quartz. 
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CHALCEDONY. 

Varieties. — ^Here  are  included  the  cryptocrystalline  and  amor- 
phous, often  more  or  less  impure,  varieties  of  silica  comprised  under 
the  names  agate,  bloodstone,  carnelian,  chrysoprase,  jasper,  prase,  etc. 
The  term  agate  includes  the  banded  forms  (fig.  2);  carnelian,  the  red; 
chrysoprase,  the  green;  bloodstone,  a  compact,  dark,  opaque  variety 
witii  blood  red  spots;  jasper,  a  great  range  of  opaque  impure  forms 
of  a  red,  yellow  brown,  or  black  color,  the  varying  hues  being  due 
mainly  to  iron  and  manganese  oxides.  The  silicified  wood  of  the 
Arizona  "Fossil  Forest 'Ms  largely  chalcedony  in  the  cryptocrys- 
talline form  of  jasper;  onyx  is  a  variety  of^agate  with  straight  alter- 


Fio.  2.— Bakded  agate. 

nating  bands  of  light  and  dark;  moss  agate,  a  milky  or  colorless  form 
with  dendritic  markings  of  manganese  oxide  resembling  moss  or 
other  plant  growth.  Plasma  and  prase  are  green  in  color,  and  sard, 
or  sardonyx,  of  a  golden  to  blood  red  color. 

These  stones  are  out  only  cabochon  or  flat,  unfacetted  forms,  and 
are  valued  according  to  their  varying  beauty,  common  agate  and 
jasper  being  the  cheaper  forms.  The  majority  of  agates  sold  in  the 
shops  are  from  Brazil,  and  are  cut  and  artificially  colored  in  Grermany. 

The  moss  agates  of  Wyoming  are  found,  according  to  Mr.  C.  J. 
Hares,  of  the  United  States  Geological  Sm^ey,  scattered  over  the 
surface  of  the  ground  in  several  townships  of  Fremont  County  and 
along  the  Sweetwater  Valley.  The  agate  pebbles  range  in  size  from 
2  inches  or  more  in  diameter  and  are  usually  well  rounded.  The 
good  specimens  are  uncommon,  being  associated  with  a  great  many 
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worthless  pebbles  such  as  black  and  red  jasperS;  quartzite  or  white 
milky  quartz,  or  chalcedony.  The  agates  range  from  an  opaque  * 
white  and  gray  to  highly  translucent  gray  with  black,  dark  brown, 
reddish  to  yellow-brown  dendritic  markings.  Those  with  the  black 
and  dark  brown  markings  are  the  most  common.  They  show  great 
variation  in  size  and  delicacy  of  pattern.  Some  are  small  rounded 
tufts,  too  dense  to  show  individu^J  lines,  and  others  are  as  much  as 
2  or  3  millimeters  across,  exhibiting  very  delicate  moss-like  or  sea- 
weed-like markings.  The  original  source  of  the  gravel  is  supposed  to 
have  been  the  White  River  formation  of  the  vicinity,  which  is  of 
Oligocene  age.     (See  further  under  Quartz.) 

LIST  or  SPECmiCNS. 

CHALCEDONY,  common. 
GERMANY. 

Two  gems,  cabochon,  one  rectangular,  one  elliptical;  pale  cloudy  gny;  41 
by  29  by  6, 19  by  16  by  6  mm.    Gift  of  George  F.  Kunz No.  808 

INDIA. 

Six  Btonee,  cabochon,  three  elliptical,  two  elongated  octagon,  one  pear- 
shaped;  36  by  27  by  8  to  18  by  15  by  6  mm No.   802 

UNITED  STATES. 

California, 
Muroc,  Kern  County: 

Cabochon,  pear-shaped  girdle;  colorless  and  white  mottled;  34  by  20 

by  6  mm No.   812 

Cabochon,  pear-shaped  girdle;  gray  and  green,  mottled;  28  by  21  by 
8  mm No.   813 

Colorado. 

Cabochon,  elliptical  giidle;  translucent  with  red  color;  2.8  carats;  11  by  7 
by  5  mm.  (St  Stephen  stone).    Gift  ofJ.  B.  Endicott No    815 

Virginia, 
Fair&x,  Fairfax  County: 

Cabochon,  circular  girdle;  pale  cloudy  gray;  10  by  7  mm No.   804 

LOCALITY  NOT  RECORDED. 

Twelve  stones,  cabochon  and  tabular,  elliptical  girdles;  cloudy  brown- 
gray;  46  by  35  by  4  mm.  to  20  by  15  by  3  mm No.   807 

Four  variously  cut  stones,  one  cabochon  and  one  ring,  elliptical  girdles;  two 
pendant;  pale  gray;  25  by  20  by  6, 26  by  17  by  5, 42  by  12, 25  by  12  mm. .  No.    546 

Four  stones,  cabochon,  elliptical  girdle;  artificially  colored  yellow,  three 
banded;  38  by  29  by  8  mm.  to  23  by  17  by  7  mm No     543 

Five  stones,  cabochon  and  table,  elliptical  and  pear-shaped  girdles;  arti- 
ficially colored  yellow;  32  by  24  by  7  mm.,  19  by  10  mm No.    806 
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Five  stones,  cabochon,  tabular,  elliptical,  rectangular,  and  diamond- 
shaped  girdles;  artificially  colored  gray,  gray-green,  and  red;  29  by  23 
by  12  mm.  to  24  by  18  by  5  mm No.   545 

Four  stones,  cabochon,  rectangular  girdle;  yellow,  banded;  28  by  18  by  5 
mm.  to  23  by  11  by  3  mm No.   805 

Threestones,  table,  rectangular  girdle;  yellow;  23  by  18  by  6  mm.,  22  by  20 
by  6  mm. ,  18  by  15  by  6  nun No .   544 

Six  intaglios,  five  rectangular,  one  square  girdle;  dark  brown;  average,  23 
by  16  mm No.   809 

Four  stones,  cabochon  and  table,  elliptical,  rectangular,  pendant;  gray; 
average  size  20  by  15  by  3  mm.    Isaac  Lea  collection. 

Sixty-two  stones,  variously  cut;  pale  gray , No.   808 

Pendant;  gray  background  with  carvings  of  turtle  and  frogs  in  brown. 
Isaac  Lea  collection No.   814 

Finger  ring,  pale  yellow,  aitificially  colored;  diameter,  22  mm.  Isaac  Lea 
collection No.   810 

CHALCEDONY,  variety  AGATE. 
BRAZIL. 

Three  circular  disks;  dark  brown  to  black,  with  rings  of  pale  blue  and 
white  (artificially  colored) ;  average  diameter,  43  mm.  Bequest  of  \l^lliam 
H.  Forwood No.   429 

GERMANY. 

Oberstein:* 

Table,  rectangular  girdle  (charm);  black  and  white  banded;  29  by  25 

by  9  mm No.    533 

Cabochon,  elliptical  girdle;   black  and  white  banded;   29  by  25  by 

10  mm No.    521 

Two  pieces,  tabular,  rectangular  girdle;  brown  and  white  banded;  29 

by  25  by  5  mm.,  28  by  25  by  5  mm No.    535 

Button,  circular;  brown  banded;  26  by  4  mm.    Isaac  Lea  collection. . .  No.  1481 
Four  pieces,  cabochon,  heart-shaped  and  elliptical  girdles;    brown, 

banded;  36  by  32  by  6  mm.,  25  by  18  by  4  mm No.    519 

Four  pieces,  table,  rectangular  and  elliptical  girdles;    dark  brown, 

banded;  37  by  29  by  3  mm.  to  29  by  23  by  7  mm No.    520 

Four  pieces,  table,  rectangular  girdle;  brown,  banded;  56  by  38  by  3.5 

mm.  to  40  by  26  by  3  mm No.    530 

Four  pieces,  cabochon,  three  diamond-shaped,  one  elongated  octagon 

girdles;  various  colors;  29  by  18  by  5  mm.,  26  by  15  by  5  mm No.    522 

Five  slabs,  rectangular;   blue,  green,  and  brown,  banded,  artificially 

colored ;  73  by  30  mm.  to  73  by  25  mm.    Gift  of  George  F.  Kunz No.  1482 

Five  pieces,  two  cabochon,  three  tabular,  elliptical  girdle;  gray  and 

brown,  banded,  one  dull  red  and  brown;  30  by  24  by  6  mm.,  to  24  by 

19  by  5  mm No.    534 

Seven  pieces,  table,  elliptical  and  circular  girdles;  dark  brown,  banded ; 

54  by  37  by  5  to  34  by  24  by  7  mm No.    531 

Nine  pieces,  cabochon  and  tabular,  circular,  elliptical,  and  diamond- 
shaped  girdles;    black  or  dark  brown  and  white  banded;    various 

sizes No.    536 

Ten  pieces,  tabular,  elliptical  girdle;  gray  and  red  banded ;  38  by  30  by 

6mm.  to26byl8by2mm No.    532 
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Oberstein— Continued. 

Ten  pendant  or  club-flhaped  pieces;  very  dark  brown  to  black,  66  to  35 

mm.  in  length No.   524 

Ten  pieces,  various  cuts,  pendant  or  pear-shaped  girdles;    brown, 

banded;  49  by  10  to  18  by  8  mm No.   523 

ITALY. 

Ring;  gray  and  brown ;  25  mm.  diameter.    Isaac  Lea  collection No.  1479 

JAPAN. 

Elliptical  disk;  pale  red  and  white,  banded;  25by  20by4mm No.  1480 

UNITED  STATES. 

Lake  Superior, 

Tabular,  elliptical  girdle;  gray  mottled  with  red;  42  by  28  by  4  mm.    Isaac 

Lea  collection Na  1477 

Two  pieces,  tabular,  rectangular  girdle;  brown  banded;  27  by  15  by  2  mm. .  No.  1476 

Michigan. 
Agate  Bay,  Lake  Superior: 

Ellipsoid,  white  clouded  with  light  brown;  mounted  as  a  charm;  25 
by  21  by  17  mm.    Isaac  Lea  collection No.  1478 

LOCALITY  NOT  RECORDED. 

Slab,  rectangular;  dark  brown;  55  by  39  by  5  mm.  Gift  of  George  F.  Kunz. .  No.  1483 
Table,  rectangular  girdle;  blue,  artificially  colored;  banded  with  white;  38 

by  19  by  4  mm^ No.  1484 

Ring  or  armlet;  red,  yellow,  and  white  banded;  87  mm.  diameter No.  1642 

Tabular,  rectangular  girdle;  brown,  banded  with  white;  82  by  36  by  4  mm. .  No.  1485 
Table,  rectangular  girdle;  dark  gray-brown  and  white,  banded;  24  by  20  by 

6  mm No.  1488 

Disk,  rectangular;  red-brown  and  gray,  banded;  39  by  21  by  2  mm No.   444 

Three  stones,  cabochon,  circular  girdle;  gray  and  white,  red-brown  and 

white;  gray  and  black;  11  by  6,  8  by  5,  and  8  by  4  mm No.   453 

Two  slabs,  rectangular  girdle;  pink,  cloudy;  71  by  42  by  4  mm.,  69  by  41  by 

3  mm.    Gift  of  Col.  J.  G.  Totten No.  1486 

Six  stones,  various  cuts  and  colors No.  1487 

Nine  stones,  various  cuts;  gray,  banded;  41  by  14  by  2.5  mm.  to  15  by  12 

by  2  mm No.    516 

Ten  stones,  various  cuts;  brown  and  red,  mottled;  60  by  19  by  3  mm.  to  27 

by  9  mm No.  1489 

Twelve  stones,  tabular,  various  girdles  and  colors No.    518 

Fourteen  stones,  various  cuts  and  colors;  40  by  29  by  10  mm.  to  23  by  10  by 

3  mm.    Isaac  Lea  collection No.    517 

Three  pendants,  table,  eliptical  girdle;  various  colors,  banded;  45  by  36  by 

5  and  43  by  33  by  5  mm.    Gift  of  A.  E.  Heighway No.  1646 

CHALCEDONY,  viriety  BLOODSTONE. 
INDIA. 

Three  stones,  cabochon  and  tabular,  rectangular  girdle;  blue-green  with  red 
spots;  42  by  14  by  5,  35  by  14  by  4,  and  28  by  26  by  3  mm No.  1459 

Two  stones,  club-shaped;  one  facetted,  one  roimd;  blue-green  mottled  with 
yellow  and  red ;  40  by  10  and  37  by  8  mm No.  1460 

Two  pieces,  one  cabochon,  fluted,  one  flat,  elliptical  girdle,  engraved  with 
the  letter  H;  green  with  red  spots;  19  by  15  by  4  and  21  by  14  by  3  mm. .  No.  1462 
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LOCALITY  NOT  RECORDED. 

Cabochon,  circular  girdle;  dark  green  with  red  and  yellow  spots;  58  by  6  mm. 

Gift  of  George  F.  Kunz No.  1463 

Gabochon,  elliptical  girdle;  dark  green  with  few  red  spots;  40  by  30  by  6  mm.  No.  1464 
Table,  rectangular  girdle;  dark  green  with  very  few  red  spots;  25  by  18  by 

5  mm No.  1465 

Table,  circular  girdle;  dark  and  pale  yellow-green,  few  red  spots;  25  by 

3  mm No.  1466 

Table,  circular  girdle;  dark  blue-green  with  red  spots;  19  by  3  nmi.  (fig.  8, 

pi.  7) No.  1467 

Two  pieces,  table,  rectangular  girdle;  dark  blue-green;  few  red  spots;  19  by 

12  and  5  by  3  mm No.  1468 

Gabochon,  elliptical  girdle;  dark  green  with  red  markings;  41  by  35  by  5.5 

mm.    Gift  of  Mrs.  Spencer  F.  Baird No.  1469 

Table,  circular  girdle;  streaked  dark  blue-green  and  red;  27  by  2  mm No.  1470 

Table,  one  elliptical  and  four  shield-shaped  girdles;  dark  green  with  few  red 

spots:  18  by  10  by  2  nmi.  and  10  by  10  by  2.5  nmi.    Isaac  Lea  collection . .  No.  1471 

CHALCEDONY,  variety  CARNEUAN. 

GERMANY. 

Bracelet  of  6  buttons  and  12  beads;  red  biuided.    Isaac  Lea  collection No.  1643 

Oberstein: 

Table,  rectangular  girdle;  red;  24  by  19  mm No.   503 

PALESTINE. 

Table,  elliptical  girdle;  red;  15  by  13  by  3  mm.    Has  Hebrew  characters 
on  it No.   502 

LOCALITY  NOT  RECORDED. 

Tabular,  elliptical  girdle;  deep  brown-red;  53  by  42  mm No.  506 

Tabular,  circular  girdle;  red-brown;  50  by  5  mm No.  510 

Brooch,  circular  girdle;  red;  39  mm.  diameter.    Gift  of  A.  E.  Heighway . . . .  No.  1648 

Pin  bar;  red;  65  mm.  long.    Gift  of  A.  E.  Heighway No.  1649 

Three  stones,  cabochon,  circular  and  elliptical  girdles;  red-brown;  20  by  3 

and  19  by  11  by  5  mm No.  527 

Three  stones,  two  disks,  one  table,  rectangular  girdles;  red-brown;  44  by  34 

by3,  25by22by3, 18byl5by5mm No.  526 

Six  stones,  various  cuts  and  girdles;  20  by  16  by  7  to  18  by  15  by  4  nmi No.  507 

Six-disks,  elliptical  girdle;  brown-red ;  55  by  44  by  11  to  31  by  25  by  7  nmi. .  No.  525 
Six  stones,  tabular,  elliptical  and  dicular  girdles;  red,  banded  and  mottled ; 

53by45by4to38by28by5mm ^ No.  509 

Six  stones,  various  cuts;  red,  mottled  and  banded No.  511 

Seven  stones,  tabular,  rectangular  girdle;  red;  45  by  30  by  9  to  15  by  13  by 

5  mm.    Isaac  Lea  collection No.  514 

Seven  stones,  various  fancy  cuts;  red No.  529 

Eight  stones,  cabochon,  elliptical  girale;  red;  33  by  25  by  7  to  15  by  12  by 

7  mm.    Isaac  Lea  collection No.  512 

Eight  stones,  engraved,  various  girdles;  pale  yellow-red  to  deep  brown-red; 
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CHALCEDONY,  wiety  CHRYSOPRASE. 

SILESIA. 

Oabochon,  circular  girdle;  pale  green;  51.29  carats;  24  by  13  mm No.  1429 

Mixed  cabodiOD,  elliptical  girdle;  mottled  green;  two  gems,  42.23  and 

32.47 carats;  29  by  23  by  10 and  27  bj  21.6  by  9mm No.  1424 

Mixed  cabochon,  elliptical  girdle;  very  pale  green;  41.25  carats;  29  by  24 

by  9  mm No.  1425 

Two  gems,  one  brilliant,  one  mixed  cabochon,  elliptical  girdles;  green; 

28.33  and  8.05  carats;  26  by  20  by  7  and  18  by  14  by  5  mm No.  1426 

Three  gems,  mixed  cabochon,  elliptical  girdle;  bTx>wn-green;  21.29, 13.53, 

and  5.29  carats;  24  by  18  by  8,  20  by  16  by  7,  and  15  by  7  by  5  mm No.  1427 

Eig^t  gems,  mixed  cabochon,  elliptical,  pear-shaped  and  square  girdles; 

total  weigjit,  14.4  carats;  18  b>  lOby  3  to  7  by  5  by  3  mm No.  1428 

UNITED  STATES. 

Arizona. 
Globe,  Gila  County: 

Cabochon,  elliptical  girdle;  dull  green;  5.58  carats;  15  by  10  by  5  nun.; 
Isaac  Lea  collection No.  1800 

California. 
Visalia,  Tulare  County: 

Cabochon,  elliptical  girdle;  green;  10  carats;  20  by  14  by  5  nun.    Isaac 

Lea  collecti<m  (fig.  5,  pL  12) No.  1801 

Cabochon,  circular  girdle;  green;  7.99  carats;  13  by  7  mm.    Isaac  Lea 

collection No.  1802 

Cabochon,  elliptical  girdle;  green;  6.25  carats;  13  by  10  by  7  nun.    Isaac 

Lea  collection No.  1803 

Cabochon,  elliptical  girdle;  green;  4.97  carats;  12  by  9  by  7  mm.    Isaac 

Lea  collection No.  1804 

Cabochon,  elliptical  girdle;  green;  4.77  carats;  18  by  9  by  4  nun.    Isaac 

Lea  collection No.  1805 

Cabochon,  elliptical  girdle;  green;  4.175  carats;  12.5  by  9  by  6  nun No.  1423 

Cabochon,  circular  girdle;  green;  4.05  carats;  11  by  5  mm.    Isaac  Lea 

collection No.  1806 

Cabochon,  circular  girdle;  green;  2.28  carats;  8  by  5  mm.    Isaac  Lea 

collection - •. . .  No.  1807 

Cabochon,  circular  girdle;  green;  0.5  carats;  5  by  3  mm.    Isaac  Lea 

collection No.  1808 

CHALCEDONY,  variety  JASPER. 
EGYPT  (NILE  BIVEB). 

Two  pieces,  one  cabochon ,  elliptical  girdle,  and  one  rectangular  slab ;  brown, 
mottled;  31  by  24  by  6  and  47  by  38  by  4  mm No.   822 

ENGLAND  (HERTFORDSHIRE). 

Cabochon,  circular  girdles;  brown,  mottled;  breastpin,  35  nun.  diameter, 
and  two  cuff  buttons,  25  mm.  diameter No.   820 

INDIA.. 

Two  disks,  elliptical  girdles;  one  mottled  blue-green,  red,  and  brown,  one 
red  and  green;  84  by  57  by  4  and  80  by  55  by  3.5  mm No.  1645 

SAXONY. 

Ellipsoid,  polished;  red;  42by35by22mm No.    823 
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8IBERU. 
Tabular,  elliptical  g:irdle;  green  and  red  banded ;  25  by  19  mm No.  821 

LOCALITY  NOT  RECORDED. 

Elliptical  diek  of  ''agate  jasper";  red-brown  with  blue  veine;  33  by  25  by 

4  mm.  (fig.  10,  pi.  7) * No.  816 

Ellipticaldiskof ''agate  jasper";  brown-red;  32  by  26  by  3  mm No.  819 

Two  pieces,  table,  rectangular  girdle;  red;  25  by  16  by  2  mm No.  818 

Three  pieces,  variously  cut;  brown;  43  by  31  by  3,  34  by  27  by  7,  and  19  by 

16  by  5  mm No.  817 

CHALCEDONY,  yariety  MOSS  AGATE. 

CHINA. 

Table,  elliptical  girdle;  gray  with  green  inclusions;  37  by  29  by  2  mm. 
Isaac  Lea  collection No.   437 

INDU. 

Two  elliptical  disks;  cloudy  gray  with  brown  inclusions;  51  by  35  by  3  and 
39  by  30  by  4.5  mm.  (fig.  3) No.  1490 


FlO.  3.— Moss  AGATES. 

Elliptical  disk;  gray  with  black  inclusions;  47  by  31  by  3  mm.    Isaac  Lea 

collection  (fig.  3) No.    419 

Table,  elliptical  girdle;  gray  with  green  inclusions;  44  by  33  mm No.   418 

Ninety-one  small  stones,  cabochon,  various  girdles;  gray  with  brown  and 
red  inclusions No.   420 

JAPAN. 

Five  stones,  one  tabular,  four  cabochon ;  elliptical  and  circular  girdles;  gray; 
34  by  22  by3  to  10  by  5mm.    Isaac  Lea  collection No.   427 

UNITED  STATES. 

Kansas. 

Eight  small  stones,  cabochon,  seven  elliptical,  one  diamond-shaped  girdle; 
cloudy  gray  with  brown  inclusions;  total  weight,  3.23  carats;  15  by  10  by 
3  to  12  by  8  by  2  mm No.    438 
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Montana. 
Giendive,  Dawson  County: 

Three  gems,  cabodion,  elliptical  girdles;  cloudy  gray  with  dark  brown 
inclusions;  46  by  20  by  8,  35  by  15  by  3.5,  and  26  by  12.5  by  4  mm. 

Isaac  Lea  collection No.  1491 

Cabochon,  pendant  or  pear-shaped  girdle;  cloudy  gray  with  red-brown 
and  dark  brown  inclusions;  62  by  35  by  5  mm.    Isaac  Lea  collection .  No.  1492 

Wyoming. 
Fort  Bridger,  Uinta  County: 

Cabochon,  elliptical  girdle;  cloudy  gray  with  black  inclusions;  4.45 

carats;  16  by  12  by  3.5  mm No.    432 

Yellowstone  National  Park: 

Table,  rectangular  girdle;  cloudy  gray  with  black  inclusions;  6.22  carats; 

19  by  13  by  2.5  mm.    Isaac  Lea  collection No.   431 

Cabochon,  elliptical  girdle;  cloudy  gray,  brown  inclusions;  two  pieces, 

7.66  and  7.42  carats;  20  by  14  by  4  mm No.   426 

One  cabochon  and  two  tabular  cut  pieces,  elliptical  girdles;  cloudy 
gray  with  brown  inclusions;  16.46,  9.23,  and  9.1  carats;  25  by  16  by 
6  and  26  by  17  by  2  mm No.    428 

LOCALITY  NOT  RECORDED. 

An  armlet;  lead  gray  and  green;  85  mm.  diameter No.  459 

Pendant,  table,  elliptical  girdle;  gray  with  green  inclusions;  45  by  35  by  5 

mm.    Gift  of  A.  E.  Heighway No.  1647 

Tabular,  elliptical  girdle;  red-brown;  52  by  38  by  4  mm No.  454 

Club-shaped  piece;  mottled  red,  brown,  and  gray;  43  by  10  mm No.  446 

Tabular,  elliptical  girdle;  mottled  red,  brown,  and  gray;  36  by  28  by  6  mm.  No.  445 

Tabular,  elliptical  girdle;  mottled  red,  brown,  and  gray;  34  by  29  by  7  mm.  No.  430 

Cabochon,  diamond-shaped  girdle;  red-brown;  27  by  20  by  5  mm No.  443 

Disk,  elliptical;  mottled  red-brown  and  gray;  22  by  18  by  3  mm No.  448 

Tabular,  elliptical  girdle;  mottled  red,  green,  and  blue;  22  by  17  by  4  mm.  No.  447 
Cabochon,  square  girdle;  gray  and  white;  two  pieces,  21  by  4  mm.,  which 

have  been  ignited  at  red  heat No.  433 

Two  disks;  red  and  dull  green;  26  by  16  by  2  mm No.  455 

Two  rectangular  disks;  red-brown,  mottled;  54  by  36  by  2  and  36  by  31  by 

3  mm No.  440 

Four  stones,  various  cuts  and  girdles;  green No.  441 

Four  pendants;  gray  and  brown  mottled;  average  size,  33  by  13  mm No.  442 

Six  small  rectangular  slabs;  mottled  red,  brown,  yellow,  and  gray;  60  by  34, 

58  by  34,  and  47  by  33  mm.     Gift  of  George  F.  Kunz No.  435 

Ten  pieces,  table  and  cabochon,  elliptical  girdles;  dull  gray  with  various 

colored  inclusions;  41  by  28  by  3  to  20  by  15  by  2  mm No.  439 

Thirteen  small  stones,  cabochon,  elliptical  and  rectangular  girdles;  cloudy 

gray  with  dark  inclusions;  29  by  21  to  15  by  12  mm.    Isaac  Lea  collection.  No.  434 

CHALCEDONY,  yariety  ONYX. 
LOCALITY  NOT  RECORDED. 

Cameo,  elliptical  girdle;  white  on  gray  base;  60  by  46  mm No.  537 

Elliptical  piece;  dark  brown  and  white,  banded;  45  by  33  by  13  mm.   Gift 

of  GeoigeF.  Kunz No.  541 

Cameo,  elliptical  girdle;  white  on  dark  brown  base;  37  by  28  mm No.  538 

Cameo,  elliptical  girdle;  white  on  light  brown  base;  34  by  25  mm No.  539 
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CHALCEDONY,  rmdty  PLASMA. 

INDIA. 

Three  elliptical  buttons;  dark  blue-green,  mottled;  average  size,  42  by  33 
by  7  mm No.  1473 

Two  pieces,  cabochon,  elliptical  girdle;  blue-green;  33  by  26  by  4  and  30  by 
24  by  4  mm No.  1474 

Button,  elliptical;  gray-green,  mottled;  26  by  19  by  6  mm No.  1472 

Disk,  cabochon,  elliptical  girdle;  dark  green  with  white  streaks;  53  by  40 
by  5  mm No.  1475 

CHALCEDONY,  variety  PRASE. 

GERMANY. 

Cabochon,  elliptical  girdle;  gray-green;  24.26  carats;  18  by  13  by  11  mm. . .  No.  1431 

Saxony, 
Cabochon-brilliant,  elliptical  girdle;  dull  green;  9.735  and  9.45  carats;  20  by 
13  by  5  and  22  by  12  by  5  mm No.  1430 

CHALCEDONY,  variety  SARDONYX. 

LOCALITY  NOT  RECORDED. 

Three  pieces,  elliptical  girdles;  red-brown,  white,  and  brown,  banded;  43  by 
29  by  11,  26  by  19  by  8,  and  20  by  15  by  7  mm.  Colored  in  Germany. 
Gift  of  George  F.  Kunz No.    540 

Four  intaglios,  three  red-brown  on  dark  brown,  one  gray  on  red-brown;  23 
by  16  to  18.5  by  4  mm No.    542 

CHALCEDONY,  variety  SIUCIFIEX)  WOOD. 

UNITED  STATES. 

Arizona, 
Adamana,  Apache  County: 

Thirty-six  stones,  cabochon,  elliptical  and  circular  girdles;  mottled 
brown,  red,  yellow,  etc. ;  52  by  42  by  9  to  16  by  10  by  5  nun.  (figs.  4, 5, 
pi.  7) No.   824 

Chlorastrolite. — See  under  Prehnite. 

CHROMITE. 

Composition. — ^Ferrous  chromite,  FeCr204. 

OrystdUizoHon. — ^Isometric;  habit  octahedral;  usually  massive. 

Color. — ^Black;  streak  pale  brown. 

Luster. — Sub-metallic. 

Hardness. — 5.5;  rather  soft  for  use  as  a  precious  stone. 

Specific  gravity. — 4.5  ±  0.2. 

Optical  properties. — Refractive  index  extremely  high;  practically 
opaque. 

MetTvods  of  identification. — ^Distinguished  from  jet  by  its  heaviness; 
from  hematite  by  its  streak. 

The  mineral  occurs  in  serpentinous  rocks,  and  often  accumulates 
as  a  *'  chrome  sand ''  in  the  beds  of  streams  flowing  over  such  rocks. 

It  is  used  rarely  for  beads  and  similar  objects,  being  cut  mostly 
only  as  a  matter  of  scientific  interest;  value  not  exceeding  the  cost 
of  cutting. 
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LIST  OF  BPECIMENB. 
CANADA  (THETFORD). 

One  double  cabochon,  four  cabochon,  circular  girdle;  black,  polished;  1.435 
grams;  6  mm.  average  diameter.    Isaac  Lea  collection No.  679 

CHRYSOBERYL. 

Varieties. — ^Alexandrite;  cat's-eye  or  cymophane. 

Compo^ion. — ^Beryllium  aluminate,  BeAl204. 

Crystallization. — Orthorhombic;  habit  tabular. 

(Mor. — Pale  yellow,  green-yellow,  yellow-green,  dull  green,  and 
rarely  brown-yellow  or  orange-brown;  in  artificial  light,  red,  espe- 
cially in  the  emerald  green  variety  alexandrite;  pleochroic,  green  to 
red,  in  deep  colored  varieties. 

Luster. — ^Vitreous ;  in  cat's-eye,  silky. 

Hardness. — ^8.5;  a  very  durable  stone. 

Specific  gravity. — 3.60  ±0.1. 

Optical  properties. — ^Mean  refractive  index  1.75;  double  refraction 
moderate,  0.01;  optically  biaxial,  positive. 

The  variety  cymophane,  the  true  cat's-eye,  shows  minute  lami- 
nations which  yield  a  peculiar  luster.  Alexandrite  shows  with  the 
microspectroscope  a  strong  absorption  band  in  the  yellow  and  can  be 
recognized  by  the  red  color  in  artificial  light;  pale  colored  varieties, 
including  cat's-eye,  can  be  distinguished  from  similar  minerals  by 
the  high  specific  gravity  and  by  optical  properties.  The  mineral 
occurs  in  pegmatite  and* in  mica  gneiss.  The  chief  commercial 
sources  of  chrysoberyl  are  Brazil  and  Ceylon.  The  variety  alexan- 
drite comes  chiefly  from  the  Takovaya  stream  in  the  Ekaterinburg 
district  of  Russia,  though  it  has  more  recently  been  found  in  Ceylon. 
The  mineral  "was  discovered  in  Russia  on  the  very  day  on  which 
the  coming  of  age  of  the  Czarevitch  Alexander  Nicolajevitch,  after- 
wards Czar  Alexander  II,  was  celebrated,  and  in  his  honour  it  was 
named  by  the  Finnish  mineralogist  Nils  von  Nordenskiold." 

Stones  resembling  chrysoberyl  have  been  produced  artificially, 
but  their  complete  identity  with  the  natural  mineral  remains  to  be 
proved.  The  peculiar  property  shown  by  alexandrite  of  changing 
color  in  artificial  light  renders  it  rather  highly  prized  as  a  gem; 
cat's-eye  is  usually  cut  cabochon  so  as  to  bring  out  the  luster. 

UBT  OF  SPECIMENS. 
BRAZIL. 

Brilliant,  square  girdle;  pale  yellow-green;  6.329  carats;  11  by  7.5  mm No.  640 

Brilliant,  elliptical  girdle;  green-yellow;  2.5  carats;  10  by  7  by  5  mm No.  641 

Trai>-brilliant,  elliptical  girdle;  green-yellow;  1.84  carats;  8  by  7  by  4  mm..  No.  642 

Table,  rectangular  girdle;  green-yellow;  0.99  carat;  7  by  5  by  3  mm No.  643 

Step-brilliant,  elliptical  girdle;  green-yellow;  0.965  carat;  7.5  by  6  by  3  mm.  No.  644 

Table,  square  girdle;  pale  green-yellow;  0.745  carat;  5  by  3  mm No.  645 

Step-brilliant;  irregular  girdle;  green-yellow;  0.495  carat;  5  by  3  mm No.  647 

Step-brilliant,  pentagonal  girdle;  green-yellow;  0.482  carat;  5  by  5  by  3  mm.  No.  648 
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Step-brilliant,  rectangular  girdle;  pale  yellow;  0.46  carat;  6  by  5  by  2  mm. .  No.  646 
Thirteen   smaU  gems,   step-brilliant,    various  girdles;  green-yellow;  total 

weight,  2.6  carats No.  649 

Twenty-five  smaU  gems,  various  cuts;  green-yellow;  total  weight,  2.777  carats. 

Isaac  Lea  collection No.  662 

CEYLON. 

Brilliant,  elliptical  girdle;  dark  yellow-green;  5.1  carats;  10  by  9  by  7  mm..  No.  634 
Step-brilliant,  elliptical  girdle  (Indian  cut);  brown-yellow;  4.257  carats;  8 

by  6  by  9  mm No.  638 

Step-briUiant,  rectangular  girdle;  dull  yellow-green;  3.9  carats;  12  by  10  by 

4  mm.    Isaac  Lea  collection. . . .- No.  636 

Step-brilliant,  rectangular  girdle;  dark  green-brown;  3.09  carats;  8  by  7  by 

6  mm No.  635 

Step-brilliant,  elliptical  girdle;  yellow-green;  1,9  carats;  7  by  6  by  5  mm. 

Isaac  Lea  collection No.  637 

Brilliant-rose,  circular  girdle;  orange-brown;  1.157  carats;  6.5  by  4  mm No.  639 

CHRYSOBERYL,  yaridy  ALEXANDRITE. 

RUSSIA  (URAL  MOUNTAINS). 

Step-brilliant,  rectangular  girdle;  green;  2.247  carats;  8  by  7  by  4  mm No.  691 

Step,  rectangular  girdle;  green;  1.07  carats;  6.5  by  5.5  by  3.5  mm.    Isaac 

Lea  collection No.  688 

Trap,  rectangular  girdle;  green;  0.43  carat;  5  by  4  by  3  mm.    Isaac  Lea 

collection No.  690 

Step-brilliant,  elliptical  girdle;  green;  0.378  carat;  6  by  5  by  2  nmi.    Isaac 

Lea  collection ^ No.  689 

CHRYSOBERYL.  Ywidy  CATS-EYE. 

SUM. 

Seventeen  cat's-eyes  and  16  diamond  chips  mounted  in  a  heavy  gold  ring —  No.  692 

CHRYSOLITE. 

Synonyms, — Olivine,  peridot. 

Composition. — ^Magnesium  orthosilicate,  Mg,Si04. 

Crystallization, — Orthorhombic. 

Color, — Yellow-green,  green-yellow,  or  rarely  pure  yellow;  essen- 
tial, due  to  ferrous  iron  replacing  magnesium;  very  faintly  pleochroic. 

Luster. — ^Vitreous. 

Hardness. — 6.5 ;  a  fairly  durable  precious  stone. 

Specific  gravity. — 3.40  ±  0.2. 

Optical  properties. — ^Mean  refractive  index,  1.68;  double  refraction 
strong,  0.03 ;  optically  biaxial,  positive. 

Chrysolite,  also  known  under  the  names  olivine  and  peridot,  is  an 
abimdant  constituent  of  many  igneous  rocks,  as  the  basalts,  peri- 
dotites,  and  stony  meteorites,  but  in  most  cases  in  the  form  of  small 
granules  only.  When  these  rocks  become  disintegrated,  the  mineral, 
which  is  very  refractory  to  weathering  agencies,  is  set  free  and 
accumulates  in  the  residual  sand.  The  principal  American  sources 
are  the  Navajo  Indian  country  of  Arizona,  and  New  Mexico.  (See 
pi.  5.) 
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LIST  OF  SPBCnCBNS. 
OBYLON. 

Step-brilliant,  rectangular  girdle;  yellow-brown;  8.48  carats;  14  by  9  by  $ 
mm.    Isaac  Lea  collection No.   566 

Step-brilliant|  elliptical  girdle;  pale  yellow;  0.43  carat;  5.5  by  5  by  3  nun. 

Isaac  Lea  collection No.    556 

THB  LEVANT. 

Step,  rectangular  girdle;  dark  green;  18.5  carats;  20  by  16  by  7  mm No.   554 

Step,  rectangular  girdle;  yellow-green;  8.858  carats;  15  by  12  by  6  mm No.   553 

UNITED  STATES. 

AriMona. 
Navajo  Indian  Reservation: 

Brilliant,  circular  girdle;  deep  green;  3.93  carats;  10  by  7  mm No.  1181 

Brilliant,  square  girdle;  dark  green;  2.74  carats;  9  by  6  mm.    Isaac  Lea 
collection No.   557 

New  Mexico. 
Fort  Wingate,  Bernalillo  County: 

Brilliant,  circular  girdle;  dark  green;  1.65  carats;  8  by  6  mm No.  558 

Brilliant,  circular  girdle;  dark  green;  1.56  carats;  7.5  by  5.5  mm No.  560 

Brilliant,  circular  girdle;  dark  green;  1.48  carats;  8  by  5  mm No.  559 

Brilliant,  circular  girdle;  dark  green;  1.417  carats;  8  by  5  mm No.  562 

Brilliant,  circular  girdle;  dark  green;  1.226  carats;  7.5  by  6  mm No.  561 

Step-brilliant,  rectangular  girdle;  green;  1.094  carats;  7  by  6  by  4  mm.  No.  563 

Chrysoprase. — See  under  Chalcedony. 

Conch  Shell. — See  under  Calcite  and  Aragonite. 

CORAL 

Corals  are  composed  of  calcium  carbonate  and  are  formed  as  stony 
secretions  within  the  body  of  the  coral  polyp.  Of  the  many  varieties 
known  only  those  formed  by  the  CoraUium  ruhrum  from  the  African 
coast  of  the  Mediterranean  are  utilized  for  gem  purposes.  The 
material  is  dredged  from  a  depth  of  500  to  800  feet  by  means  of  metal 
dragnets.  The  colors  vary  from  deep  red  through  pink  to  greemsh, 
brown,  yellow,  white,  and  black.  The  white,  pink,  and  red  varieties 
are  utilized  chiefly  in  the  form  of  necklaces  and  bracelets. 

UST  OF  SPECIMENS. 

Braoeleti  red No.  1515 

Small  chain  of  beads,  red No.  1516 

Two  roses,  red Nos.  1517, 1518 

Twenty-two  spherical  beads,  white,  3  circular  beads,  pink;  4  rings,  5  leaf 
shaped,  and  36  small  branching  pieces,  red.    Gift  of  H.  P.  Petersen. 

Nos.  1843,  1844,  1845 

CORUNDUM. 

Varieties  and  synonyms. — Ruby,  sapphire,  oriental  amethyst, 
oriental  emerald,  and  oriental  topaz. 

Composition. — Aluminum  sesquioxide,  AlgOj;  the  aluminum  may 
be  partially  replaced  by  chromium,  iron,  titanium,  etc.,  yielding 
colored  varieties. 

4555—22 i 
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OrysiaUizaiion. — Hexagonal-trigonal,  rhombohedral;  habit  usually 
pyramidal,  with  rounded  edges,  and  with  prominent  basal  plane* 
(See  fig. '4.) 

Color. — Colorless  when  pure;  often  showing  more  or  less  intense 
coloration,  and  named  accordingly;  ruby,  the  red  variety  colored 
by  chromium;  sapphire,  blue,  titanium;  oriental  amethyst,  violet, 
chromium  and  titanium;  oriental  emerald,  green,  iron  and  titanium; 
and  oriental  topaz,  yellow,  iron.  May  also  show  silvery  internal 
reflections,  usually  in  the  form  of  a  six-rayed  star,  owiiig  to  symmet- 


PlO.  4.— CORUWDtTM  CRYSTALS. 

rically  arranged  inclusions  (asteria);  pleochroic  from  pale  to  deep 
tints. 

Luster, — Rather  dull  and  greasy  in  natural  state;  adamantine 
when  cut;  transparent  to  translucent. 

Hardness. — 9;  will  scratch  every  mineral  except  diamond;  ex- 
tremely durable. 

Specific  gravity, — 4  ±0.1 ;  noticeably  heavy. 

Optical  properties. — Mean  refractive  index,  1.76;  double  refraction 
weak,  0.008;  uniaxial,  negative. 

The  transparent  corundums  rank  among  the  most  valuable  of  gem 
stones,  and  include  two  recognized  varieties,  the  red  ruby  and  the  blue 
sapphire.     The  ruby  varies  in  hue  from  a  rose  to  a  deep  carmine,  the 
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same  crystal  occasionally  exhibiting  different  colors,  the  most  ap- 
proved tint  being  a  "pigeon's  blood"  red.  The  sapphire,  in  general, 
includes  corundums  of  any  color  except  the  red.  Specifically,  the 
name  is  limited  in  its  use  to  the  blue-colored  specimens,  the  approved 
tints  being  royal  blue,  velvet  blue,  and  cornflower  blue.  The  sap- 
phire occasionally  exhibits  a  different  color  effect  by  natural  light 
from  that  seen  by  artificial  light,  and  as  a  rule  is  less  brilliant  by  the 
latter. 

Conmdums  of  other  colors  are  named  according  to  their  hues: 
Oriental  emerald,  the  green-colored  kinds,  varying  in  tint  from  a 
lively  green,  exceeding  that  of  the  emerald,  to  a  sea  or  blue-green. 
Oriental  amethyst,  purple  or  amethystine.  Oriental  topaz,  yellow, 
rivaling  the  yellow  diamond  in  brilliancy.  Oriental  hyacinth  is 
hyacinthine  in  tint  and  is  rare.  Adamantine  spar  includes  the  hair- 
brown  varieties. 

The  six-rayed  star  seen  in  many  clouded  conmdums,  especially 
when  cut  cabochon  with  the  simunits  cutting  the  vertical  axis  of  the 
prism,  is  due  to  numerous  minute  crystals  or  layers  within  the  stone 
which  reflect  the  incident  light  so  as  to  produce  the  stellar  effect. 
THiese  rays  are  invariably  white,  though  the  specimen  may  be  of  any 
color,  and  may  be  best  seen  by  artificial  light.  This  chatoyancy, 
when  marked,  gives  the  asteria,  or  star  stone,  also  known  as  the  star 
ruby  or  star  sapphire,  as  the  case  may  be.  Should  the  gem  assume  a 
fibrous  texture,  the  chatoyancy  affords  the  *'cat's-eye"  ray. 

Corundum  is  associated  with  crystalline  rocks  as  granular  lime- 
stone or  dolomite,  gneiss,  granite,  mica,  and  chlorite  schist.  The 
finest  sapphires  are  usually  obtained  from  the  beds  of  streams,  either 
in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by 
grains  of  magnetic  iron  ore  and  other  heavy  minerals. 

The  best  rubies  come  from  the  mines  of  upper  Burma,  in  an  area 
about  30  miles  square,  of  which  Mogok  is  the  center,  where  they  are 
found  in  place  in  crystalline  limestone;  they  occur  also  in  gravel  and 
in  the  soil  of  the  hillsides.  A  similar  locality  exists  in  the  marble 
hills  of  Sagyin,  16  miles  north  of  Mandalay.  Ruby  mines  have  also 
been  worked  at  Jagdalik,  near  Kabul,  Afghanistan.  Blue  sapphires 
are  brought  from  Ceylon. 

The  great  corimdum  region  of  the  United  States  extends  from  the 
Virginia  line  through  North  and  South  Carolina,  across  Georgia  and 
into  Alabama.  Numerous  localities  are  known  in  the  crystalline 
rocks  of  the  region,  especially  in  Madison,  Bimcombe,  Haywood, 
Jackson,  Macon,  and  Clay  Counties,  North  Carolina.  Rubies  rival- 
ing those  from  Bimna  in  color  have  been  foimd  in  the  Cowee  district 
of  this  State,  but  the  region  affords  no  commercial  supply.  Fine 
gem  sapphires  are  found  on  the  river  bars  in  the  Upper  Missouri  near 
Helena,  Montana.    They  are  most  abimdant  at  Eldorado  Bar,  French- 
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mans  Bar,  and  Yogo  Gulch,  where  they  occur  in  a  pyroxenite  and  as 
pebbles  more  or  less  rolled  in  the  sands  resulting  from  its  disintegra- 
tion. The  Montana  gems  rarely  exceed  one-fourth  to  one-half  inch 
in  length  and  range  in  color  from  light  green,  light  blue,  steel  blue, 
bluish  red,  light  red,  and  intermediate  shades;  frequently  the  colors 
mentioned  will  appear  red  or  assume  a  reddish  tinge  by  artificial 
light.  They  are  usually  dichroic  and  often  blue  in  one  direction  and 
red  in  another.     (See  pi.  6.) 

Rubies  of  a  high  degree  of  perfection  are  now  produced  artificially 
and  their  manufacture  has  become  a  matter  of  trade  importance. 
The  artificial  stone,  in  crystallization  and  composition,  is  identical 
with  the  natural. 

CORUNDUM,  variety  RUBY. 
CEYLON. 

Step-brilliant,  heart-shaped  girdle;  pale  violet  red;  6.84  carats;   13  by  10 

by  7  mm.    Isaac  Lea  collection No.  IW 

Step-brilliant,  elliptical  girdle;  violet  red;  4.193  carats;  11  by  7  by  6.5  mm. 

Isaac  Lea  collection. No.   197 

Step-brilliant,  elliptical  girdle;  pale  red;  3.5  carats;  10  by  7.5  by  6  mm. 

Isaac  Lea  collection No.     14 

Step-brilliant,  elliptical  girdle;  very  pale  red ;  2.754  carats;  9  by  7.5  by  5  mm. 

Isaac  Lea  collection ^ No.     16 

Step-briUiant,  elliptical  girdle;  violet-red;  1.265  carats;  6.5  by  6  by  5  mm. 

Isaac  Lea  collection No.  202 

Step-brilliant,  square  girdle;  deep  red;  0.884  carat;  6  by  3  mm.    Isaac  Lea 

collection No.   201 

Step-biilliant,  square  girdle;  deep  red;  0.81  carat;  5  by  4  nmi.    Isaac  Lea 

collection No .   200 

Step-briUiant,  rectangular  girdle;  deep  red;  0.81  carat;  6  by  5  by  4  mm. 

Isaac  Lea  collection No .   205 

Step-brilliant,  irregular  girdle;  deep  red;  0.737  carat;  7.5  by  6  by  3  nmi. 

Isaac  Lea  collection No.   208 

Brilliant,  elliptical  girdle;  pale  red;  0.70  carat;  6  by  5  by  4  nmi.    Isaac  Lea 

collection No.   209 

Step-brilliant,  rectangular  girdle;  deep  red;  0.64  carat;  5.5  by  4.5  by  3  mm. 

Isaac  Lea  collection No.    208 

Step-brilliant,  circular  girdle;  deep  red;  0.627  carat;  5.5  by  3  mm.    Isaac 

Lea  collection No.    206 

Step-brilliant,  elliptical  girdle;  deep  red;  0.625  carat;  6  by  4.5  by  3  nmi. 

Isaac  Lea  collection No.    207 

Step-brilliant,  rectangular  girdle;  pale,  cloudy  red;  0.44  carat;  5  by  4  by 

2.5  mm.    Isaac  Lea  collection No.     69 

One  lot  of  239  small  gems  of  which  228  are  cut  and  11  uncut.  Mostly  step- 
brilliant,  various  girdles;  red ;  total  weight,  18.36  carats No.    219 

UNITED    STATES. 

Montana, 

Brilliant,  circular  girdle;  red-violet;  2.165  carats;  8  by  3  mm.  Isaac  Lea 
collection No.  1019 

Brilliant,  circular  girdle ;  very  pale  red ;  1 .215  carats ;  6  by  4  mm.  Isaac  Lea 
collection No.  1021 
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Table,  rectangular  girdle;  red  violet;  1.025  carats;  6.5  by  5  by  2  mm.    Isaac 
Lea  collection No.  1020 

Brilliant,  elliptical  girdle;  red;  0.58  carat;  6  by  5  by  2.5  mm.    Isaac  Lea 
collection No.  1022 

Brilliant,  circular  girdle ;  red ;  0.45  carat;  4  by  3 .5  mm.    Isaac  Lea  collection.  No.  1023 

Rock  Creek,  Granite  County: 
Ten  gems,  brilliant  cut,  circular  girdle;  red  and  violet-red;  total  weight, 
3.52  carats;  4  by  3  mm.  to  3.5  by  2.5  mm No.  1026 

Narth  Carolina. 

Corundum  Hill,  Macon  County: 

Step-brilliant,  rectangular  girdle;  red;  1.528  carats;  9  by  5  by  4  mm. . .  No.  194 

Step-brilliant,  square  girdle;  red;  0.89  carat ;  6  by  4  mm No.  195 

Step-brilliant,  square  girdle;  red;  0.357  carat;  4  by  2.5  mm No.  196 

LOCALITY  NOT  RECORDED. 

Brilliant,  square  girdle;  deep  red;  1  carat;  5.5  by  5.5  by  4  mm.    Mounted  in 
a  ring.    Isaac  Lea  collection No.   218 

CORUNDUM,  widy  RUBY  (ASTERIA). 

CEYLON. 

Cabochon,  circular  girdle;  red,  mottled;  9.33  carats;  11  by  9  mm.    Isaac  Lea 

collection No.   210 

Cabochon,  circular  girdle;  cloudy  red;  2.54  carats;  7  by  5  mm.    Isaac  Lea 
collection No.    199 

Cabochon,  circular  girdle  (irregular);  2.365  carats;  6  by  6  mm.    Isaac  Lea 
collection No .    2 13 

Cabochon,  circular  girdle;  red;  1.56  carats;  6.5  by  4  mm.    Isaac  Lea  collec- 
tion   No.   212 

Cabochon,  circular  girdle;  cloudy  red;  1.364  carats;  6  by  5  nmi.    Isaac  Lea 
collection No.   214 

Cabochon,  elliptical  girdle;  very  cloudy  red;  1.3  carats;  7  by  6  by  4  mm. 
Isaac  Lea  collection No.   211 

Cabochon,  elliptical  girdle;  red;  1.284  carats;  7  by  6  by  4  mm.    Isaac  Lea 

collection No.    204 

'  Cabochon,  circular  girdle;  cloudy  red;  1.157  carats;  6  by  5  mm.    Isaac  Lea 

collection No.    215 

LOCALITY  NOT  RECORDED. 

Cabochon,  circular  girdle;  red;  1.569  carats;  7  by  4  mm No.    216 

Cabochon,  circular  girdle;  red;  1.067  carats;  7  by  3  mm No.    217 

CORUNDUM,  variety  SAPPHIRE. 

AUSTRALIA. 

Q'uetTUland. 

Step-brillanty  elliptical  girdle;  deep  green-blue;  2.34  carats;  8  by  7  by  5 

mm.    Isaac  Lea  collection No.  1822 

Step-brilliant,  elliptical  girdle;  deep  green-blue;  2.11  carats;  7.5  by  7  by  5 

mm.    Isaac  Lea  collection No.  1823 

Brilliant,  circular  girdle;  deep  green-blue;  0.8  carat;  6  by  3  mm.    Isaac 

Lea  collection No.  1825 
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CEYLON. 

Step-brilliant,  elliptical  girdle;  blue;  31.38  carats;  20  by  13  by  12  mm. 

The  Shepard  collection No.  1027 

Step-brilliant,  elliptical  girdle;  blue  (dichroic);  28.76  carats;  18  by  12  by 

15  mm.    Isaac  Lea  collection No.       I 

Step-brilliant,  rectangular  girdle;  blue-gray;  21.53  carats;  17  by  13.5  by 

10  mm.    Isaac  Lea  collection No.       6 

Step-brilliant,  rectangular  girdle;  pale  blue;  11.33  carats;  12  by  13  by  8.5 

mm.    Isaac  Lea  collection No.       7 

Step-brilliant,  elliptical  girdle;  pale  blue;  10.78  carats;  14  by  10  by  9  mm. 

Isaac  Lea  collection No.       5 

Step-brilliant,  rectangular  girdle;  pale  blue;  6.936  carats;  12  by  11  by  6 

mm.    Isaac  Lea  coUection No.     10 

Step-brilliant,  elliptical  girdle;  deep  blue;  6.595  carats;  14  by  10  by  4.5 

mm.    Isaac  Lea  collection No.       4 

Step-brilliant,  circular  girdle;  violet-blue;  5.488  carats;  10  by  7  mm.    Isaac 

Lea  collection No.       8 

Step-brilliant,  elliptical  girdle;  violet-blue;  5.275  carats;  11  by  9  by  7  mm. 

Isaac  Lea  collection No.     13 

Step-brilliant,  oval  girdle;  pale  blue;  4.526  carats;  10.5  by  8  by  6  mm. 

Isaac  Lea  collection No.     24 

Step-brilliant,  square  girdle;  deep  blue;  4.057  carats;  10  by  5  mm.    Isaac 

Lea  collection No.     15 

Step-brilliant,  elliptical  girdle  (irregular);  pale  blue;  3.865  carats;  9  by  8 

by7mm.    Bequest,  William  H.  Forwood No.  1028 

Step-brilliant,  elliptical  girdle;  pale  green-blue;  3.27  carats;  10  by  8  by  5 

mm.    Isaac  Lea  collection No.     22 

Step-brilliant,  oval  girdle;  blue;  2.96  carats;  8  by  7  by  6  mm.    Isaac  Lea 

collection No.     20 

Step-brilliant,  square  girdle;  blue;  2.96  carats;  7  by  7  mm.    Isaac  Lea 

collection No.     32 

Step-brilliant,  oval  girdle;  pale  blue;  2.815  carats;  9  by  8  by  5  nmi.    Isaac 

Lea  collection No.     19 

Step-brilliant,  rectangular  girdle;  very  pale  blue;  2.645  carats;  10  by  8  by 

4.5  mm.    Isaac  Lea  collection No.     17 

Step-brilliant,  rectangular  girdle;  gray-blue;  2.44  carats;  7.25  by  6.5  by  6 

mm.    Isaac  Lea  collection No.     34 

Step-brilliant,  elliptical  girdle;  blue;  2.155  carats;  9  by  7  by  4  mm.    Isaac 

Lea  collection No.     23 

Step-brilliant,  circular  girdle;  blue;  2.014  carats;  7  by  6  mm.    Isaac  Lea 

collection No.     28 

Step-brilliant,  square  girdle;  pale  blue;  1.66  carats;  7  by  4  mm.    Isaac  Lea 

collection No.     37 

Step-brilliant,  square  girdle;  violet-blue;  1.62  carats;  6  by  5  mm.    Isaac 

Lea  collection No.      57 

Step-brilliant,  elliptical  girdle;  blue;  1.614  carats;  8  by  6  by  3.5  mm.   Isaac 

Lea  collection No.     47 

Step-brilliant,  elliptical  girdle;  pale  violet-blue;  1.577  carats;  8  by  5  by  5 

nmi.    Isaac  Lea  collection No.     49 

Step-brilliant,  circular  girdle;  blue;  1.536  carats;  7  by  4  mm.    Isaac  Lea 

collection No,      64 

Step-brilliant,  elliptical  girdle;  blue-gray;  1.49  carats;  6  by  5  by  6  mm. 

Isaac  Lea  collection No.     40 

Step-brilliant,   irregular  oval   girdle;  colorless   with   blue  streaks;  1.445 

carats;  6  by  6  by  5  mm.    Isaac  Lea  collection i No.      75 
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Step-bnlliant,  circular  girdle;  light  blue;  1.42  carats;  7  by  4  mm.  Isaac 
Lea  collection No.     60 

Step-brilliant,  irregular  girdle;  colorless,  blotched  with  blue;  1.355  carats; 
7  by  6  by  4  mm.    Isaac  Lea  collection No.     74 

Step-brilliant,  square  girdle;  light  blue;  1.35  carats;  7  by  6.5  by  4  mm. 
Isaac  Lea  collection No.     44 

Step-brilliant,  irr^ular  elliptical  girdle;  pale  blue;  1.296  carats;  7  by  5  by 

5  mm.    Isaac  Lea  collection No.     78 

Step-brilliant,  elliptical  girdle;  colorless  with  blue  streaks;  1.279  carats; 

6.5  by  5  by  5  mm.    Isaac  Lea  collection No.     77 

Step-brilliant,  square  girdle;  blue;  1.25  carats;  6  by  4  mm.    Isaac  Lea 

collection No.     66 

Step-brilliant,  elliptical  girdle;  colorless  with  blue  blotches;  1.22  carats; 

7  by  5.5  by  4  mm.    Isaac  Lea  collection No.     63 

Step-brilliant,  circular  girdle;  very  pale  blue;  1.192  carats;  7  by  4  mm. 

Isaac  Lea  collection No.     52 

Step-brilliant,  circular  girdle;  very  pale  blue;  1.157  carats;  6.5  by  4  mm. 

Isaac  Lea  collection No.     56 

Step-brilliant,  rectangular  girdle;  pale  blue;  1.15  carats;  6  by  4.5  by  5  mm. 

Isaac  Lea  collection * No.     72 

Step-brilUant,  square  girdle;  pale  blue;  1.105  carats;  6  by  4  mm.    Isaac 

Lea  collection No.     79 

Step-brilliant,  elliptical  girdle;  pale  blue;  1.043  carats;  7  by  5  by  4  mm. 

•    Isaac  Lea  collection No.     84 

Step-brilliant,  elliptical  girdle;  deep  blue;  1  carat;  7  by  6  by  3.5  mm. 

Isaac  Lea  collection No.     61 

Step-brilliant,  elliptical  girdle;  deep  blue;  0.98  carat;  6  by  5  by  4  mm. 

Isaac  Lea  collection No.     45 

Step-brilliant,  elliptical  girdle  (irregular);  blue;  0.977  carat;  6.5  by  5  by  4 

mm.    Isaac  Lea  collection No.     90 

Step-brilliant,  rectangular  girdle;  deep  blue;  0.962  carat;  6  by  5  by  4  nmi. 

Isaac  Lea  collection ^ No.     68 

Step-brlUiant,  eUiptical  girdle;  colorless,  with  blue  blotches;  0.957  carat; 

6  by  4.5  by  5  mm.    Isaac  Lea  collection No.     82 

Step-brilliant,  elliptical  girdle;  colorless,  with  blue  streaks;  0.957  carat; 

6  by  4.5  by  5  mm.    Isaac  Lea  collection.. No.     87 

Step-brilliant,  oval  girdle;  deep  violet  blue;  0.922  carat;  6.5  by  5  by  3.5  mm. 

Isaac  Lea  collection No.     71 

Step-brilliant,  elliptical  girdle;  blue;  0.892  carat;  6  by  5  by  4  mm.    Isaac 

Lea  collection No.   102 

Step-brilliant,  elliptical  girdle;  colorless,  with  blue  streaks;  0.887  carat; 

6.5  by  5  by  3.5  mm.    Isaac  Lea  collection No.     85 

Step-brilliant,  elliptical  girdle;  deep  blue;  0.887  carat;  6.5  by  5  by  3  mm. 

Isaac  Lea  collection No.     88 

8tep-brilliant,  elliptical  girdle;  colorless,  with  slight  blue  streaks;  0.855 

carat;  6.5  by  5  by  3.5  mm.    Isaac  Lea  collection No.     73 

8tep-brilliant,  circular  girdle;  colorless,  blotched  with  blue;  0.85  carat;  5 

by5mm.    Isaac  Lea  collection No.    101 

Step-brilliant,  irregular  oval  girdle;  deep  blue;  0.811  carat;  6.5  by  5  by  3 

mm.    Isaac  Lea  collection *No.     92 

Step-brilliant,  rectangular  girdle;  light  blue;  0.79  carat;  6  by  4  by  3.5  mm. 

Isaac  Lea  collection No.     81 

Step-brilliant,  elliptical  girdle;  blue;  0.77  carat;  5.5  by  5  by  4  mm.    Isaac 

Lea  collection No.    109 
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Step-brilliant,  elliptical  girdle;  colorlees,  with  blue  blotches;  0.749  carat; 

6  by  5  by  3.5  mm.    Isaac  Lea  collection No.     99 

Step-brilliant,  rectangular  girdle;  green-blue;  0.733  carat;  6  by  5  by  3.5 

mm No.    133 

Step-brilliant,  irregular  oval  girdle;  violet-blue;  0.73  carat;  6  by  5  by  4  mm. 

Isaac  Lea  collection No.    105 

Step-brilliant,  circular  girdle;  light  blue;  0.735  carat;  5  by  4  mm.    Isaac 

Lea  collection No.     97 

Step-brilliant,  elliptical  girdle;  pale  blue;  0.72  carat;  6  by  5  by  4  nmi. 

Isaac  Lea  collection No.     95 

Step-brilliant,  elliptical  girdle;  deep  blue;  0.717  carat;  6  by  5  by  3  mm. 

Isaac  Lea  collection No.    106 

Step-brilliant,  oval  girdle;  violet-blue;  0.715  carat;  5.5  by  4  by  4  mm. 

Isaac  Lea  collection No.     51 

Step-brilliant,  elliptical  girdle;  pale  violet-blue;  0.7  carat;  6  by  4  by  4.5 

mm.    Isaac  Lea  collection No.    108 

Step-brilliant,  elliptical  girdle;  smoky  blue;  0.68  carat;  5.7  by  5  by  3  mm. 

Isaac  Lea  collection No.     86 

Step-brilliant,  elliptical  girdle;  deep  blue;  0.68  carat;  6  by  4.5  by  3.25  mm. 

Isaac  Lea  collection No.     91 

Step-brilliant,  elliptical-girdle;  deep  blue;  0.66  carat;  4.5  by  3  by  4.5  mm. 

Isaac  Lea  collection No.    124 

Step-brilliant,  irregular  oval  girdle;  smoky  blue;  0.65  carat;  5  by  4  by  3.5 

nmi.    Isaac  Lea  collection No.    123 

Step-brilliant,  rectangular  girdle;  pale  blue;  0.64  carat;  6  by  5  by  3  mm. 

Isaac  Lea  collection No.     93 

Step-brilliant,  elliptical  girdle;  blue;  0.588  carat;  5  by  4.5  by  3  mm.    Isaac 

Lea  collection No.     12 

Step-brilliant,  elliptical  girdle;  light  blue;  0.58  carat;  6  by  4.5  by  3  mm. 

Isaac  Lea  collection No.    103 

Step-brilliant,  irr^ular  oval  girdle;  deep  blue;  0.569  carat;  5.5  by  5  by  3 

mm.    Isaac  Lea  collection No.   107 

Step-brilliant,  elliptical  girdle;  deep  blue;  0.565  carat;  5  by  4.5  by  3.5  mm. 

Isaac  Lea  collection No.    110 

Step-brilliant,  elliptical  girdle;  smoky  blue;  0.56  carat;  5  by  4  by  3.5  mm. 

Isaac  Lea  collection No.    125 

Step-brilliant,  rectangular  girdle;  smoky  blue;  0.557  carat;  5.5  by  4  by  3 

mm.    Isaac  Lea  collection No.    104 

Step-brilliant,  circular  girdle;  colorless,  with  blue  at  girdle;  0.555  carat; 

5  by  3  mm.    Isaac  Lea  collection No.    126 

Step-brilliant,  elliptical  girdle;  colorless,  with  blue  blotches;  0.505  carat; 

4.5  by  4  by  3  mm.    Isaac  Lea  collection No.    116 

Step-brilliant,  elliptical  girdle;  pale  blue;  0.48  carat;  5  by  3.5  by  3  mm. 

Isaac  Lea  collection No.    115 

Step-brilliant,  oval  girdle;  almost  colorless,  blue  at  girdle;  0.475  carat; 

4.5  by  4  by  3  mm.    Isaac  Lea  collection No.   119 

Step-brilliant,  ellipitical  girdle;  deep  blue;  0.46  carat;  4.5  by  3.5  by  3  mm. 

Isaac  Lea  collection No.   127 

Step-brilliant,  circular  girdle;  pale  blue;  0.39  carat;  4  by  3  mm.    Isaac 

Lea  collection No.   121 

Step-brilliant,  elliptical  girdle;  almost  colorless,  blue  at  girdle;  0.38  carat; 

4.5  by  3.5  by  2.5  mm.    Isaac  Lea  collection No.   118 

Step-brilliant,  circular  girdle;  almost  colorless,  blue  at  girdle;  0.36  carat; 

4by2nmi.    Isaac  Lea  collection No.   120 
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Step-brilliant,  oval  girdle;  blue;  0.355  carat;  4  by  3.5  by  2.5  mm.    Isaac 

Lea  collection No.    122 

Step-brilliant|  elliptical  girdle;  pale  blue;  0.34  carat;  4.5  by  3.5  by  2  mm. 

Isaac  Lea  collection No.   128 

Step-brilliant,  irr^fular  oval  girdle;  deep  blue;  0.33  carat;  4  by  2.5  by  2  mm. 

Isaac  Lea  collection No.   114 

Step-brilliant,  circular  girdle;  deep  blue;  0.325  carat;  3.5  by  3  mm.    Isaac 

Lea  collection No.    117 

Step-brilUant,  various  girdles;  mostly  blue;  18  gems,  total  weight,  5.135 

carats;  average,  3  by  3  by  2  mm No.    136 

BIBKRIA  (URAL  MOUNTAINS). 

Step-brilliant,  elliptical  girdle;  deep  blue;  1.189  carats;  7  by  6  by  4  mm No.   170 

UNITED  STATES. 

Montana, 

Brilliant,  circular  girdle;  very  pale  blue;  3.15  caiats;  8  by  5  mm.  Isaac 
Lea  collection No.  1011 

Brilliant,  circular  girdle;  very  pale  blue;  1.73  caiats;  7.5  by  2.5  mm.  Isaac 
Lea  collection No.  1012 

Brilliant,  circular  girdle;  pale  blue;  1.40  carats;  6  by  4  mm.  Isaac  Lea 
collection No.  1013 

Brilliant,  circular  girdle;  blue;  1.31  carats;  6  by  4  mm.  Isaac  Lea  collec- 
tion  No.  1014 

Brilliant,  square  girdle;  blue;  1.156  carats;  6  by  5  mm No.    158 

Brilliant,  circular  girdle;  blue;  0.93  carat;  5.5  by  4  mm.  Isaac  Lea  collec- 
tion  No.  1015 

Brilliant,  circular  girdle;  blue;  0.78  carat;  5  by  3  mm.  Isaac  Lea  collec- 
tion  : No.  1016 

Brilliant,  circular  girdle;  blue;  0.535  carat;  4.5  by  3  nmi.  Isaac  Lea  collec- 
tion  No.  1017 

Brilliant,  rectangular  girdle;  pale  blue;  0.36  carat;  4  by  3  by  2.5  mm. 
Isaac  Lea  collection No.  1018 

Bock  Greek,  Granite  Gounty: 

Brilliant,  circular  girdle;  three  gems,  one  green-blue,  two  very  pale 
blue;  total  weight,  1.265  carats;  4  by  3  nun No.  1024 

Yogo  Gulch,  Fergus  Gounty: 

Step-brilliant,  elliptical  girdle;  deep  blue;  two  gems,  1.86  and  1.8 
carats;  8  by  7  by  5  mm.    Isaac  Lea  collection No.   458 

North  Carolina, 
Corundum  HUl,  Macon  Goirnty: 

Step-brilliant,  rectangular  girdle;  dark  green-blue;  3.865  carats;  11  by 

8  by  6  mm No.    162 

Step-brilliant,  oval  girdle;  blue;  0.966  carat;  8  by  6  by  3  nun.    Gilt 

of  Clarence  S.  Bement No.    169 

Step-briUiant,  rectangular  girdle;  deep  blue  and  green;  0.782  carat;  5.5 
by  4  by  4  mm No.    166 

CORUf^UM.  wiety  SAPPHIRE  (ASTERIA). 
CEYLON. 

Polished  pebble;  blue  gray;  100.11  carats;  34  by  27  by  14  mm.  Isaac  Lea 
collection No.     30 

Cabochon,  circular  girdle;  blue;  68.77  carats;  24  by  14  mm.  Isaac  Lea 
coUection No.    172 
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Oabochon,  circular  ginUe;  gray  (banded);  50.5  carats;  25  by  10  mm.    Isaac 
Lea  collection No.   171 

Gabochon,  circular  girdle;  violet;  50.349  caiats;  22  by  13  mm.    Isaac  Lea 
collection No.    173 

Gabochon,  circular  girdle;  light  blue;  39.761  caiats;  24  by  8  mm.    Isaac 
Lea  collection No.    174 

Oabochon,  circular  girdle;  gray  blue;  28.3  carats;  18  by  10  mm.    Isaac; 
Lea  collection ..^No.    175 

Gabochon,  circular  girdle;  pale  gray;  15.3  carats;  14  by  10  mm.    Isaac  hek^ 
collection .'.-  No.    176 

Oabochon,  circular  girdle;  milky  white;  10.2  carats;  11  by  9.5  mm .>  No.    185 

Gabochon,  circular  girdle;  gray-blue;  7.525  carats;  11  by  8  nun.    Isaac 
Lea  collection ..';  No.    179 

Gabochon,  circular  girdle;  milky  white;  6.388  carats;  11  by  6.5  mm.    Isaac 
Lea  collection No.   178 

Gabochon,  elliptical  girdle;  li^t  blue;  5.486  carats;  11  by  9  by  6  mm. 
Isaac  Lea  collection No.   180 

Gabochon,  circular  girdle;  light  violet;  4.98  carati;  10  by  7  mm No.    186 

Gabochon,  iirogular  girdle  (polished  pebble);  very  ^Mde  blue-violet;  4.86 
caiats;  9  by  9  by  6  mm.    Isaac  Lea  collection No.   188 

Gabochon,  circular  girdle;  blue-gray;  4.48  carats;  9  by  7  mm No.    187 

Gabochon,  circular  girdle;  dark  blue;  4.095  carats;  9  by  6  mm.    Isaac  Lea 
collection No.    181 

Gabochon,  circular  girdle;  milky  white;  3.019  carats;  9  by  5  mm.    Isaac 
Lea  collection No.   183 

Gabochon,  circular  girdle;  pale  blue-gray;  2.336  carats;  8  by  5  nmi.    Isaac 
Lea  collection No.    177 

Gabochon,  circular  girdle;  gray;  2.3  carats;  8  by  7  by  7  mm.    Isaac  Lea  col- 
lection  No.   182 

Gabochon,  circular  girdle ;  gray-blue;  2.288  carats ;  7  by  5  mm No.    190 

Gabochon,  circular  girdle;  blue-gray;  1.66  carats;  6  by  6  mm.    Isaac  Lea  col- 
lection  No.   184 

Gabochon,  irregular  girdle;  gray;  1  carat;  5  by  5  by  3  mm.    Isaac  Lea  col- 
lection  No.    189 

UNITED  STATES. 

North  Carolina, 
Ellijay,  Macon  County: 

Gabochon,  circular  girdle;  bronze;  10.689  carats;  14  by  7  mm No.    191 

Gabochon,  drctdar  girdle;  bronze;  4.67  carats;  10  by  5.5  mm No.    192 

Gabochon,  elliptical  girdle;  bronze;  3.439  carats;  11  by  8  by  4  nun No.   193 

CORUNDUM.  Ttricty  WHITE  SAPPHIRE. 

CEYLON. 

Gabochon,  eUiptical  girdle;  cloudy  white;  3.57  carats;  12.5  by  7  by  5  mm. 

Isaac  Lea  collection No.     25 

Step-brilliant,  square  girdle;  colorless;  0.85  carat;  6  by  3  mm.    Isaac  Lea 

collection No.     65 

Step-brilliant,  rectangular  girdle;  colorless;  0.775  carat;  6  by  5  by  3.5  mm. 

IsaacLea  collection No.     83 

Step-brilliant,  elliptical  girdle;  colorless;  0.707  carat;  6  by  5  by  4  mm. 

Isaac  Lea  collection No.     94 
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Step-brilliant,  elliptical  girdle;  colorlefls;  0.228  carat;  5  by  4  by  2  mm. 
Isaac  Lea  collection No .    113 

CORUNDUM.  Ytriety  ORIENTAL  AMETHYST. 
CEYLON. 

Step-brilliant,  elliptical  girdle  (Indian  cut);  blue-violet;  13.214  carats;  13 

by  8  by  13  mm.  Isaac  Lea  collection No.     11 

Step-brilliant,  rectangular  girdle;  pale  violet;  3.6  carats;  9  by  7  by  6  mm. 

Isaac  Lea  collection No.     27 

Step-brilliant,  circular  girdle;  violet;  2.4  carats;  8  by  5.5  mm.    Isaac  Lea 

collection No.     21 

Step-brilliant,  square  girdle;  pale  violet;  1.9  carats;  7  by  4  mm.    Isaac  Lea 

collection No.     26 

Step-brilliant,  rectangular  girdle;  red  violet;  1.459  carats;  7  by  5.5  by  5  mm. 

Isaac  Lea  collection No.     58 

Step-brilliant,  rectangular  girdle;  violet;  1 .44  carats;  8.5  by  6  by  4  mm No.    130 

Step-brilliant,  elliptical  girdle;  violet;  1.4  carats;  8  by  6  by  4  mm.    Isaac 

Lea  collection No.     41 

Step-brilliant,  elliptical  girdle;  blue-violet;  1.23  carats;  8  by  6  by  4  nmi. 

Isaac  Lea  collection No.     55 

Step-brilliant;  elliptical  girdle ;  violet;  1.078  carats;  6.5  by  5  by  4  mm.    Isaac 

Lea  collection No.     80 

Step-brilliant,  rectangular  girdle;  red  violet;  0.97  carat;  6  by  5  by  4  mm. 

Isaac  Lea  collection No.      70 

Step-brilliant,  irr^ularly  rectangular  girdle;  violet;  0.826  carat;  8  by  7  by 

2mm.    Isaac  Lea  collection No.     53 

Brilliant,  circular  girdle;  red  violet;  0.5  carat;  5  by  4  mm.    Gift  of  Clarence 

S.  Bement No.    135 

Step-brilliant,  elliptical  girdle;  deep  violet;  0.4  carat;  5  by  4  by  2  mm. 

Isaac  Lea  collection No.    129 

CORUNDUM.  Ttricty  ORIENTAL  EMERALD. 

CEYLON.. 

Step-brilliant,  rectangular  girdle;  pale  blue-green;  4.265  carats;  13  by  10  by 
6  mm.     Isaac  I^ea  collection No.       9 

Step-brilliant,  circular  girdle ;  deep  blue^een ;  0.863  carat;  7  by  3.5  mm No.    131 

Step-brilliant,  elliptical  girdle;  deep  blue^een;  0.657  carat;  6  by  5  by  3.5 
mm No.    132 

Step-brilliant,  square  girdle;  pale  green;  0.4  carat;  4  by  3  mm.  Isaac  Lea 
collection No.    112 

UNITED  STATES. 

Montana, 

Step-brilliant,  rectangular  girdle ;  pale  green ;  2.499  carats ;  9  by  6  by  5  mm. . .  No.  156 
Step-brilliant,  square  girdle;  bhie-green;  0.813  carat;  5.5  by  4  mm.    Gift  of 

Clarence  S.  Bement No.  157 

Brilliant,  circular  girdle;  blue-green;  0.7  carat;  5  by  4  mm No.  160 

North  Carolina. 
Corundum  Hill,  Macon  County: 

Step-brilliant,  rectangular  girdle;  blue-green;  1.015  carats;  6.5  by  5  by 
4  mm No.    165 
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CORUNDUM.  Tiriety  ORIENTAL  TOPAZ. 

AUSTRALIA. 

Queensland. 

Brilliant,  drcukr  girdle;  pale  yellow;  2.44  carats;  8  by  4.5  mm.    Isaac 
Lea  collection No.  1824 

CEYLON. 

Step-brilliant,  rectangular  girdle;  pale  yellow;  7.6  carats;  12  by  10  by  7 

mm.    Isaac  Lea  collection No.      2 

Step-brilliant,  elliptical  girdle;  pale  orange-yellow;  3.307  carats;  9.5  by  7.5 

by  5  mm.    Isaac  Lea  collection No.     18 

Step-brilliant,  rectangular  girdle;  pale  yellow;  3.277  carats;  10  by  7  by  6 

mm.    Isaac  Lea  collection No.     33 

Step-brilliant,  elliptical  girdle;  pale  yellow;  3.052  carats;  10  by  7  by  5  mm. 

Isaac  Lea  collection No.     31 

Step-brilliant,  elliptical  girdle;  pale  yellow;  2.369  carats;  9  by  7.5  by  4.5 

mm.    Isaac  Lea  collection No.     35 

Step-brilliant,  elliptical  girdle;  pale  green-yellow;  2.336  carats;  9  by  8  by 

5  mm.    Isaac  Lea  collection • No.     29 

Step-brilliant,  irregular  girdle;  very  pale  yellow;  1.982  carats;  7.5  by  7  by 

4.5  mm.    Isaac  Lea  collection No.     43 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  1.923  carats;  8  by  7  by 

5  mm.    Isaac  Lea  collection No.     38 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  1.738  carats;  8  by  6  by  4 

mm.    Isaac  Lea  collection No.     46 

Step-brilliant,  elliptical  girdle;  deep  yellow;  1.518  carats;  8  by  4  by  6  mm. 

Isaac  Lea  collection No.     42 

Step-brilliant,  elliptical  girdle;  pale  yellow;  1.46  carats;  7  by  5.5  by  4.5 

mm.    Isaac  Lea  collection No.     39 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  1.37  carats;  7  by  6  by  4 

mm,    Isaac  Lea  collection No.     50 

Step-brilliant,  oval  girdle;  very  pale  yellow;  1.277  carats;  7.5  by  5  by  4 

mm.    Isaac  Lea  collection No.     48 

Step-brilliant,  elliptical  girdle;  very  deep  yellow;  1.27  carats;  7  by  6  by  4 

mm.    Isaac  Lea  collection No.     54 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  1.18  carats;  6  by  5  by  5 

nun.    Isaac  Lea  collection No.     76 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  1.105  caratB;  6.5  by  5  by 

4.5  mm.    Isaac  Lea  collection No.     59 

Step-brilliant,  elliptical  girdle;  pale  yellow;  0.946  carat;  6  by  5  by  3  mm. 

Isaac  Lea  collection No.     67 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  0.917  carat;  6  by  5  by  4 

mm.    Isaac  Lea  collection No.     62 

Brilliant,  square  girdle;  green-yellow;  0.889  carat;  6  by  4  mm.    Gift  of 

Clarence  S.  Bement No.    134 

Step-brilliant,  elliptical  girdle;  pale  yellow;  0.776  carat;  6  by  5  by  3  mm. 

Isaac  Lea  collection No.      89 

Step-brilliant,  square  girdle;  pale  yellow;  0.747  carat;  5.5  by  3.25  nun. 

Isaac  Lea  collection No.      36 

Step-brilliant,  elliptical  girdle;  pale  yellow;  0.742  carat;  6  by  5  by  3  mm. 

Isaac  Lea  collection. No.     98 

Step-brilliant,  rectangular  girdle;  very  pale  yellow;  0.659  carat;  5.5  by  4.5 

by  3.5  mm.    Isaac  Lea  collection No.     96 
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Step-brilliant,  elliptical  girdle;  pale  orange-yellow;  0.646  carat;  6  by  4.5 
by  3  mm.    Isaac  Lea  collection No.    100 

Step-brilliant,  rectangular  girdle;  deep  yellow;  0.465  carat;  5  by  4  by  3 
mm.    Isaac  Lea  collection .*  No.   Ill 

UNITED  STATES. 

MonUma. 

Brilliant,  circular  girdle;  yellow;  1.34  carats;  6  by  4  mm.  Isaac  Lea  col- 
lection  No.  1003 

Brilliant,  circular  girdle;  pale  green-yellow;  1.10  carats;  5.5  by  4  mm. 
Isaac  Lea  collection No.  1004 

Brilliant,  rectangular  girdle;  pale  yellow;  0.76  carat;  6  by  4  by  3.5  mm. 
Isaac  L*ea  collection. No.  1006 

Brilliant,  rectangular  girdle;  deep  yellow;  0.707  carat;  6  by  5.5  by  3  mm. .  No.   159 

Brilliant,  circular  girdle;  pale  yellow;  0.64  carat;  5  by  3  mm.  Isaac  Lea 
collection No.  1005 

Step-brilliant,  circular  girdle;  deep  yellow;  0.5  carat;  4.5  by  3  mm.  Isaac 
Lea  collection No.  1009 

Brilliant,  circular  girdle;  deep  yellow;  0.5  carat;  4.5  by  3  mm.  Isaac  Lea 
collection No .  1010 

Brilliant,  rectangular  girdle;  pale  yellow;  0.435  carat;  6  by  3  by  2  mm. 
Isaac  Lea  collection -^ No.  1007 

Brilliant,  circular  girdle;  pale  yellow;  0.405  carat;  4  by  2.5  mm.  Isaac 
Lea  collection No.  1008 

Brilliant,  square  girdle;  pale  yellow;  0.266  carat;  4  by  2  mm No.    161 

Bock  Greek,  Granite  County: 

Brilliant,  circular  girdle;  4  gems  deep  yellow,  one  pale  yellow;  total 
weight  1.8  carats;  average  size,  4  by  3  mm No.  1025 

North  Carolina, 

Corundum  Hill,  Macon  Coimty: 

Step-brilliuit,  rectangular  girdle;  pale  yellow;  1.92  carats;  9  by  7  by  5 
mm No.   163 

CROCIDOUTE. 

Crocidolite,  also  known  as  "Tiger  Eye,"  is  a  fibrous,  asbestiform 
mineral  which  in  many  cases,  through  the  oxidation  of  the  iron  and 
an  infiltration  of  silica,  has  become  altered  into  a  hard,  compact 
siliceous  stone,  with  often  a  beautiful  chatoyant  play  of  colors,  and 
is  much  used  in  cheaper  forms  of  jewelry.  The  soTirce  is  South 
Africa. 

LIST  OF  SPECIMENS. 
UNION  OF  SOUTH  AFRICA  (GRIQUALAND  WEST). 

Necklace  of  56  round  beads;  brown;  7  to  4  mm.  diameter.    Bequest,  William 

H.  Forwood No.  1547 

Cabochon,  elliptical  girdle;  light  brown  and  white;  64.5  carats;  44  by  33  by  5 

mm.    Gift  of  George  F.  Kunz No.  1453 

Gabochon,  circular  girdle;  brown;  two  gems,  17.57  and  17. 37  carats;  17  by  8, 

20  by  5  mm.  (fig.  7,  pi.  7) No.  1455 

Gabochon,  elliptical  girdle;  brown;  two  gems,  14.86  and  14.42  carats;  24  by 

17  by  5  mm.    Isaac  Lea  collection No.  1454 

Cabochon,  circular  girdle;  green;  12.5  carats;  17  by  6  mm No.  1456 
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Oabochon,  circular  girdle;  brown;  5.74  carats;  11  by  7  mm No.  1457 

Cameo;  elliptical  girdle;  brown;  5.025  carats;  14  by  10  by  5  mm No.  1458 

Oabochon,  ^liptical  girdle;  brown;  2.025  carats;  12  by  6  by  4  mm No.  1452 

Oabochon,  elliptical  girdle;  two  gems,  one  brown,  one  green;  1.49  and  1.42 

•  carats;  9  by  6  by  4, 10  by  5  by  4  mm No.  1458 

Demantoid. — See  xinder  Garnet. 


DIAMOND. 

Composition. — Carbon 
(isometric  formi,  C. 
»•  Crystallization. — ^Iso- 
metric, holohedral ;  habit 
usually  octahedral,  with 
roxmded  edges;  cleavage, 
octahedral  (fig.  5). 

Cclor. — Colorless 
when  pxu'e;  often  show- 
ing nonessential  violet, 
blue,  green,  yellow, 
brown,  or  red  colors, 
owing  to  the  presence  of 
traces  of  impurities  of 
unknown  natiu*e. 

Luster. — ^Rather  dull 
and  greasy  in  the  nat- 
ural state,  brilliantly 
adamantine  when  cut; 
when  free  from  flaws, 
transparent. 

Hardryess. — 10;  will 
scratch  every  other  known  mineral;  the  most  durable  of  precious 
stones. 

Specific  gravity. — 3.52  ±0.02  noticeably  heavy. 
Optical  properties. — ^Refractive  index,  2.42;  isotropic  in  polarized 
light,  or  slightly  anisotropic  if  under  strain;  dispersion  of  spectrum 
colors  very  high. 

Miscellaneous  properties. — A  rather  good  conductor  of  heat  so  that 
it  feels  cold  when  placed  against  the  skin  (in  a  sensitive  spot). 

Occurrence. — Occurs  in  ultra-basic  igneous  rocks  and  in  gravels 
derived  by  their  disintegration.  (See  Williams  collection  of  rocks 
from  the  diamond  mines  of  South  Africa,  p.  135.) 

Artifxfial  production. — ^Made  by  Moissan  by  the  sudden  chilling  of 
molten  iron  containing  dissolved  carbon;  has  also  been  made  by  other 
processes  involving  simultaneous  action  of  high  temperature  and 
pressure. 


Fio.  5.— Diamond  cbtstals.  Showino  chabactebxstic  fobm s. 

(Enlarged  6  diameters.) 

From  Qardner  F.  Williams  colleotion. 
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The  diamond  is  the  hardest  of  gems;  is  the  only  one  that  is  com- 
bustible; is  the  most  highly  refractive;  and  surpasses  all  others  in  the 
property  of  dispersing  light — that  is,  dividing  light  into  colored  rays, 
causing  that  peculiar  flash  of  prismatic  hues  called  its  fire.  The  cleav- 
age of  the  diamond  is  highly  perfect  and  parallel  to  the  octahedral 
faces.  The  luster,  especially  of  artificial  faces,  is  peculiarly  brilliant 
and  is  superior  to  that  of  any  other  gem.  The  remarkable  brilliancy 
of  the  diamond  results  in  part  from  the  total  reflection  of  light  from 
its  internal  faces  when  the  incident  ray  strikes  it  at  an  angle  of  a  little 
more  than  24  degrees.  The  stone  also  refracts  light  strongly.  To 
the  refractive  and  dispersive  power  of  the  diamond  is  due  the  flash 
of  colors  or  fire,  characteristic  of  the  stone,  the  colorless  specimens 
exhibiting  it  to  the  greatest  degree;  the  colored  to  the  least,  or  not 
at  all. 

The  range  of  color  of  the  diamond  is  extensive,  including  nearly 
all  the  prismatic  hues.  The  whites,  yellows,  and  browns  perhaps 
afford  the  greatest  number  of  shades  and  are  the  most  numerous. 
Next  to  these,  for  colored  specimens,  the  gieens,  including  all  shades, 
are  most  plentiful;  the  pure  grass-green  and  emerald-colored  stones 
are,  however,  very  rare,  as,  indeed,  are  all  the  strongly  colored  speci- 
mens. Red  stones  of  strong,  rich,  deep  tints  are  extremely  rare;  so, 
too,  are  the  garnet,  hyacinth,  rose-red,  peach-blossom,  and  lilac- 
colored  specimens.  Practically  all  of  the  blue  stones  known  have 
been  found  in  India,  and  their  occurrence  is  as  rare  as  the  red.  Cin- 
namon, brown,  black,  milky,  and  opalescent  stones  are  occasionally 
met  with.  Pure  colorless  diamonds  without  a  flaw  or  tint  of  any 
kind  are  more  rare  than  is  generally  supposed. 

In  diamonds,  perfectly  white  stones  or  decided  tints  of  red,  rose 
green,  or  blue  are  most  highly  prized.  Fine  cimiamon,  sidmon, 
brown,  black,  or  yellow  stones  are  also  much  esteemed.  When  flawless 
and  without  tint  of  any  kind  they  are  termed  "first  water. "  If  they 
possess  a  steely-blue  color  they  are  called  "  blue  white. ".  It  is  impos- 
sible to  estimate  the  valiie  of  a  diamond  by  its  weight.  Color,  bril- 
liancy, cut,  and  general  perfection  of  the  stone  are  all  to  be  consid- 
ered. Of  two  stones,  both  flawless  and  of  equal  weight,  one  may  be 
worth  twice  the  other.  Off-colored  or  defective  stones  may  sell  at 
carat  prices  regardless  of  size,  while  the  value  of  an  ordinary  good 
water  stone  increases  in  an  increasing  ratio  with  its  weight  up  to  about 
20  carats,  beyond  which  no  rule  holds  good.  Exceptionally  perfect 
stones  have  no  fixed  value,  the  price  depending  upon  the  pm-ity  and 
brilliancy  and,  of  course,  the  condition  of  the  market. 

Among  the  historically  interesting  diamonds  are  the  '^ Regent" 
or  '/Pitt"  diamond,  weighing  136|  carats,  for  many  years  the  finest 
large  diamond  in  the  world.  It  was  discovered  in  India  in  1701,  and 
weighed  410  carats  in  the  rough.     The  finest  blue  diamond  is  the 

455&-22 5 
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''Hope/'  an  almost  sapphire-blue  stone,  weighing  44}  carats.  The 
"Dresden  Green"  is  the  finest  green  diamond,  a  pear-shaped  48 J- 
carat  brilliant.  The  "Orloflf,"  a  193-carat  stone,  was  in  the  scepter 
of  the  Emperor  of  Russia.  The  Russian  treasury  also  contained  the 
"Shah,"  an  86-carat  stone.  The  "Koh-i-Nur,"  or  "mountain  of 
light,"  which  weighed,  when  first  brought  to  England,  ISfriV  carats, 
but  was  reduced  by  recutting  in  1852  to  106iV  carats,  is  among 
the  English  crown  jewels.  The  "  Victoria,"  a  Cape  diamond,  weighed 
457i  carats  in  the  rough  and  180  carats  cut.  The  world's  larg- 
est diamonds,  the  "Excelsior"  and  the  "Cullinan,"  weighing  in  the 
rough,  respectively,  199.04  grams  (995.2  carats)  and  621.2  grams 
(3,106  carats),  are  both  South  African,  the  former  being  foimd  in  1893 
and  the  latter  in  1905.  These  have  both  been  reduced  in  size  by  cut- 
ting, and  glass  tnodels  of  some  of  the  resultant  stones  are  included 
in  the  collection  of  imitation  stones.  The  largest  diamond  in  America 
at  the  present  time  and  the  finest  yellow  diamond  in  the  world  is  the 
"  Tiffany,"  a  flawless  double-cut  brilliant  of  arich  orange-yellow  color. 
It  was  found  in  South  Africa  and  weighs  125f  carats. 

Before  the  discovery  of  the  Brazilian  and  African  mines  all  dia- 
monds were  brought  from  India  and  Borneo.  In  India  the  diamond 
is  met  with  at  three  principal  localities.  The  first  is  in  southern  India , 
in  the  Madras  Presidency,  and  embraces  the  districts  of  Kadapah, 
Bellary,  Kamxil,  Kistna,  and  Godavari.  This  region  includes  the 
famous  "Golconda"  district,  the  name,  however,  being  not  that  of 
a  mine,  but  merely  the  general  term  for  the  market  where  diamonds 
were  bought  and  sold.  The  second  locaUty  is  farther  north  and  in- 
cludes a  large  tract  between  the  Mahanadi  and  Godavari  Rivers;  it 
embraces  Sambalpur  and  Waigarh,  80  miles  southeast  of  Nagpur,  as 
well  as  portions  of  the  Province  of  Chutia  Nagpiu*.  The  third  region 
is  in  Bimdelkhand,  in  central  India,  the  principal  working  being  near 
the  city  of  Panna.  The  Indian  diamonds  were  obtained  in  part  from 
alluvial  deposits  and  in  part  from  a  quartzose  conglomerate;  at  Panna 
this  conglomerate  appears  to  be  largely  made  up  of  fragments  of  a 
lower  sandstone^  which  it  has  been  suggested  may  represent  the  origi- 
nal matrix.  The  yield  of  the  Indian  mines,  once  so  large,  is  at  present 
very  small.  The  principal  Borneo  locality  is  in  the  basin  of  the 
Kapoeas  River,  on  the  west  side  of  the  Ratoos  Mountain,  near  the 
town  of  Pontianak. 

The  diamond  deposits  of  Brazil  were  discovered  in  1728  and  were  at 
one  time  very  productive,  although  the  yield  is  at  present  small.  Near 
Diamantina  in  Minas  Geraes  the  diamonds  are  obtained  in  part  froiQ 
river  washings  and  in  part  from  prairie  washings.  The  river  deposits 
consist  of  rolled  quartz  pebbles,  mixed  with  or  united  by  a  ferrugi- 
nous clay  which  rests  usually  on  talcose  days.  The  more  conmiaai 
associated  minerals  are  rutile,  hematite,  ilmenite,  quartz,  kyanite. 
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tourmaline,  gold,  garnet,  zircon,  etc.  In  the  prairie  washings  the 
diamonds  occm*  in  a  conglomerate  consisting  of  quartz  fragments 
covered  with  a  thin  bed  of  sand  or  earth.  This  deposit  affords  the 
finest  stones.  Other  Brazilian  localities  are  those  of  Bagagem,  at 
which  place  a  247^  carat  stone  was  found,  and  at  Abaethe,  Minas 
Greraes.  In  Bahia  diamonds  are  foimd  at  Lencfies;  along  the  river 
Cacholira,  especially  at  Surua  and  Sinorca;  they  occur  also  on  the 
Salobro  and  other  branches  of  the  Pardo  Kiver. 

By  far  the  greatest  portion  of  diamonds  now  obtained  come  from 
South  Africa,  their  discovery  dating  from  1867.  The  diamond  work- 
ings are  of  two  kinds,  river  diggings  and  dry  diggings.  The  river 
divings  are  in  the  gravel  of  the  Vaal  River  from  Potchefstroom  down 
to  its  junction  with  the  Orange  River,  and  along  the  latter  as  far  as 
Hopetown,  the  principal  workings  being  along  the  Vaal  between  Klip 
Drift  and  its  jimction  with  the  Hart  River.  The  dry  diggings  are 
chiefly  in  Griqualand-West,  south  of  the  Vaal  River,  on  the  border 
of  the  Orange  Free  State,  about  640  miles  northeast  of  Cape  Town. 
There  are  here  a  number  of  limited  areas  approximately  spherical 
or  oval  in  form,  with  an  average  diameter  of  some  300  yards,  the 
entire  production  area  being  all  within  a  circle  having  a  radius  of 
about  2  miles.  These  mines  were  originally  worked  as  individual 
claims,  but  they  are  now  all  consolidated  in  one  gigantic  monopoly, 
which  practically  controls  the  diamond  output  of  the  world.  Some 
idea  of  the  enormous  output  of  the  region  may  be  gained  from  the 
statement  that  from  1867  to  1887  over  33,000,000  carats,  or  more 
than  6i  tons  of  diamonds  were  taken  out,  valued  in  the  rough  at 
$225,000,000,  and  after  cuttmg  at  $450,000,000, 

At  the  Kimberley  mines  the  diamantiferous  area  is  inclosed  in  a 
wall  of  nearly  horizontal  black  carboniferous  shale.  The  upper 
portion  of  the  deposit  consists  of  a  friable  mass  of  pale  yellow  color, 
called  the  ' 'yellow  groimd."  Below  the  reach  of  atmospheric  in- 
fluences the  rock  is  more  firm  and  of  a  bluish  green  color;  it  is  called 
the  ''blue  groimd."  This  consists  essentially  of  a  serpentinous 
breccia  inclosing  fragments  of  carbonaceous  shale,  bronzite,  diaUage, 
garnet,  magnetite,  etc.  The  diamonds  are  rather  abimdantly  dis- 
tributed through  the  mass,  often  to  the  amoimt  of  four  to  six  to  the 
cubic  yard.  These  areas  are  believed  to  be  volcanic  pipes,  and  the 
occurrence  of  the  diamonds  is  obviously  connected  with  the  igneous 
intrusive,  either  being  formed  by  the  action  of  heat  upon  the  car- 
bonaceous shales,  or  being  brought  up  from  imdwlying  rocks.  (See 
pi.  14.) 

For  a  detailed  description  of  these  occiu*rences  the  reader  is  referred 
to  authoritative  and  comprehensive  works  like  that  of  Mr.  Gardner 
F.  WiUiams  (The  Diamond  Mines  of  South  Africa),  or  M.  DeLaimay 
(Les  Diamants   du  Cap.   Paris,   1897).    Also  reference  should  be 
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made  to  the  very  complete  exhibit  of  rocks  and  minerals  from  the 
South  African  mines  presented  to  the  National  Museum  by  Mr.  Wil- 
liams and  described  on  page  134. 

Diamonds  were  discovered  in  the  Urals  in  1829.  They  occur  in  the 
gold  washings  of  the  detritus  along  the  Adolfskoi  Creek,  near  Disersk, 
and  elsewhere  along  the  western  declivity  of  the  Uralian  range.  In 
Australia  they  are  foimd  in  the  alluvial  of  the  Cudgegong  River,  near 
Mudgee;  and  in  the  valley  of  the  Horton  River,  in  the  Bingera 
district  of  New  South  Wales. 

A  few  crystals  have  been  occasionally  met  with  in  the  United 
States  in  Rutherford,  Franklin,  Mitchell,  and  McDowell  counties, 
North  Carolina;  in  Hall  County,  Georgia;  in  Kentucky,  Ohio,  Wis- 
consin, Colorado,  and  Idaho ;  and  in  the  placers  of  Eldorado,  Amador, 
Nevada,  Butte,  Trinity,  and  Del  Norte  counties,  California.  In  1856 
the  Dewey  diamond,  weighing  when  cut  Hi  carats,  was  found  at 
Manchester,  near  Richmond,  Virginia. 

Diamond-bearing  peridotites  are  at  present  being  exploited  in 
Pike  County,  Arkansas,  and  in  microscopic  forms  have  been  re- 
ported from  a  peridotite  in  British  Columbia.  The  commercial 
possibilities  of  these  soiu^ces  have  not  as  yet  been  demonstrated. 

LIST  OP  SPECIMENS. 
INDIA. 

102  small  stones  and  17  chips;  brilliant;  colorless,  very  clear;  total  weight 
18.25  carats.    Gift  of  the  Imam  of  Muscat No.  1848 

SOUTH  AFRICA. 

Five  rough  crystals,  3  white,  one  yellow,  one  brown;  total  weight,  1.52  carats. 
Gift  of  Gardner  F.  Williams No.  1000 

UNION  OF  SOUTH  AFRICA  (KIMBERLEY,  ORIQUALAND  WEST). 

Partly  cut;  colorless;  1.67  carats;  5  by  5  by  5 No.    467 

Uncut;  gray;  1.6  carats;  octahedron,  5  by  5  mm.    The  Shepard  collection.  No.  1001 

Brilliant,  rectangular  girdle;  colorless;  0.928  carat;  6  by  5  by  4  mm No.    466 

Brilliant,  circular  girdle;  white;  0.25  carat;  4.5  by  3.5  mm.    Isaac  Lea 

collection No.    470 

BriUiant,  circular  girdle;  yellow;  0.19   carat;  4   by   3.5   mm.    Isaac   Lea 

collection No.    471 

Brilliant,  circular  girdle;    brown;    0.15  carat;    4  by  3  mm.    Isaac  Lea 

collection No.    472 

Brilliant,  circular  girdle;  green;  0.14  carat;  3  by  3  mm.    Isaac  Lea  collec- 
tion    No.    469 

Brilliant,  circular  girdle;  pink;  0.13  carat;  4  by  3  mm.    Isaac  Lea  collec- 
tion    No.    468 

UNITED  STATES. 

Kentucky. 

Cabin  Fork  Creek,  near  Montpelier,  Adair  County: 

Uncut  but  polished;  yellow;  0.776  carat;  8  by  4  by  3  mm.    Isaac  Le« 
collection No.    465 
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North  Carolina, 
Rutherford  County: 

Uncut;  pale  yellow;  0.14  carat;  3  mm.  diameter;  flattened  octahedron. 
The  Shepard  collection No.  1002 

Diopside. — See  under  Pyroxene. 
Emerald. — See  under  Beryl. 

EPIDOTE. 

Composition. — Calcium  aluminum  iron   orthosilicate,   Ca2(Al,Fe)8 

(OH)(SiO,)3.  ^ 

OrystaUizaiion, — ^Monoclinic. 

Color. — Brown,  green,  green-yellow,  or  green-brown,  owing  to  the 
presence  of  iron;  strongly  pleochroic,  green  to  brown. 

Luster. — ^Vitreous. 

Hardness. — 6.5;  fairly  diu'able. 

Specific  gravity. — ^3.30  ± 0. 10. 

Optical  properties. — ^Mean  refractive  index  1.75;  double  refraction 
strong,  0.04;  optically  biaxial,  negative. 

With  the  microspectroscope  epidote  shows  an  absorption  band  in 
the  violet.  The  color  of  the  mineral  is  its  most  distinctive  quality. 
It  occurs  in  metamorphic  rocks  and  in  veins,  and  is  little  used  as  a 
precious  stone  owing  to  its  intense  color. 

LIST  OF  SPECIMENS. 
TYROL. 

Step,  rectangular  girdle;  dark  brown;  3.92  carats;  14  by  8  by  3  mm No.  579 

Step,  rectangular  girdle;  dark  green;  0.74  carat;  8* by  4.5  by  2  mm No.  580 

Essonite. — See  under  Garnet. 

EUCLASE. 

Composition. — Beryllium  aluminum  orthosilicate,  BeAl(OH)  (Si04). 

CrystaUizaiion. — ^Monoclinic. 

Color. — Colorless  when  pure,  but  often  colored  pale  green  or  blue 
by  traces  of  iron. 

Luster. — Vitreous. 

Hardness. — 7.5;  very  durable. 

Specific  gravity. — ^3.10  ±0.05. 

Optical  properties. — ^Mean  refractive  index  1.66;  double  refraction 
moderate,  0.02;  optically  biaxial,  positive. 

The  mineral  can  be  distinguished  only  by  its  optical  properties. 
Occurs  in  metamorphic  rocks  such  as  mica  schist,  but  it  is  rare  and 
not  widely  used  as  a  gem. 

LIST  OF  SPECIMENS. 
BRAZIL. 

Step-brilliant,  square  girdle;  pale  green;  1.06  carats;  7  by  4  mm No.  832 

Fairy  Stone. — See  under  Staurolite. 
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FELDSPAR. 

Varieties. — ^This  name  includes  several  varieties,  which  are  dis- 
tinguishable by  their  crystallization  and  chemical  composition, 
comprising  albite,  containing  sodium  (Na);  labradorite,  sodium 
and  calcium  (Na+Ca);  microcline,  potassium  (K);  oligoclase,  so- 
dium and  calcium  (Na+Ca);  and  orthoclase,  potassium  (K);  and  in 
addition  several  varieties  based  on  pecuUarities  of  structure  or  color, 
as  amazonstone,  adularia,  moonstone,  perthite,  and  sunstone. 

Composition, — Silicates  of  potassium  or  sodium;  in  part,  combina- 
tions of  silicates  of  sodium  with  ortho-silicates  of  calcium,  the  element 
aluminum  being  present  throughout.  ElAJSijOg,  NaAlSi,Og,  and 
mNaAlSijOg  +  nCaAl^CSiO^),. 

CrystaUizaiion. — ^MonocUnic  or  tricUnic. 

Color. — Colorless  when  pure;  sometimes  colored  pink  or  green  by 
impurities  of  unknown  nature;  in  addition,  may  show  internal 
reflection  colors  of  two  types,  the  one  due  to  the  presence  of  innumer- 
able minute  laminae,  the  other  due  to  inclusions  of  hematite. 

Luster. — ^Vitreous;  transparent  to  translucent. 

Hardness. — 6;  not  very  durable. 

Specific  gravity. — 2.5  to  2.7. 

Optical  properties. — ^Mean  refractive  index,  1.53,  varying  from  one 
kind  of  feldspar  to  another;  optically  biaxial. 

The  feldspars  are  distinguished  by  their  optical  properties,  moder- 
ate hardness,  pronounced  cleavage,  and  peculiar  color  phenomena. 

They  are  cut  for  the  most  part  cabochon,  to  bring  out  color  effects, 
and  are  classed  as  semiprecious  stones.  Only  exceptionally  fine 
stones  are  worth  more  than  the  cost  of  cutting.  They  are  shown  to 
best  advantage  in  the  varieties  moonstone,  orthoclase,  and  amazon- 
stone. 

LIST  OF  SPECIMENS. 

FELDSPAR.  Tandy  ADULARIA. 

SWITZERLAND  (ST.  GOTTHARD). 

Three  cabochons,  two  elliptical,  one  rectangular  girdle;  colorless;  2.175,  2.09, 
and  0.685  carats;  two  10  by  9  by  4  mm. ;  one  7  by  5  by  2  mm No.    406 

FELDSPAR.  Taricty  AMAZONSTONE. 

SIBERIA. 

Rectangular  slab;  green;  110.45  carats;  72  by  40  by  4  mm.  Gift  of  Clarence 
S.  Bement No.    3S7 

Three  gems,  two  cabochon,  one  double  cabochon;  elliptical  girdle;  green 
and  blue-green;  9.13,  6.77,  and  5.03  carats;  22  by  17  by  4  mm.,  17  by  13  by 
4  mm.,  15  by  11  by  5  mm No.    389 

Cabochon,  elliptical  girdle;  green;  5.79  carats;  18  by  13  by  3  mm.  Isaac  Lea 
collection No.    388 
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UNITED  STATES. 

Colorado. 
Pikes  Peak,  El  Paso  County: 

Cabochon,  elliptical  girdle;  green;  two  stones,  29.5  and  29.28  carats;  28 
by  22  by  8  mm No.   39 

Pennsylvania, 
Media,  Delaware  County: 

Elliptical  disk;  blue-green  with  pale  yellow  bands;  4.18  carats;  17  by 

llbySmm.    Gift  of  Dr.  Robert  H.  Lambom No.    393 

Mineral  Hill,  Delaware  County: 

Cabochon,  elliptical  girdle;  blue-green  with  pale  yellow  veins;  119.75 
carats;  45  by  34  by  12  mm.    Isaac  Lea  collection No.    392 

Virginia, 

Amelia  Courthouse,  Amelia  County: 

Cabochon,  elliptical  girdle;  blue-green;  102.74  carats;  48  by  34  by  9  mm.  No.   391 
Two  cabochons,  one  circular,  one  elliptical  girdle;  green;  92.22  and 
44.96  carats;  34  by  11  and  49.5  by  19  by  6  mm.    Isaac  Lea  collection 

(fig.  9,  pi.  7) : No.  1259 

Six  balls;  pale  blue;  total  weight,  14.36  carats;  7  mm.  diameter;  Isaac 
Lea  collection No.   452 

FELDSPAR.  Taricty  LABRADORITE. 

LABRADOR. 

Two  knob-shaped  pieces;  dark  gray-blue;  30.27  and  24.41  carats;  23  mm. 

diameter.    Isaac  I-ea  collection No.    396 

Cabochon,  rectangular  girdle  (intaglio);  dark  gray  with  blue  and  green 

color;  24.35  carats;  25  by  17  by  6  mm No.    408 

Double  cabochon,  elliptical  girdle;  gray-brown;  19.18  carats;  26  by  20  by 

6  mm No.    406 

Cabochon,  circular  girdle;  dark  gray-green;  18.75  carats;  20  by  6  mm.    Isaac 

Lea  collection No.   396 

Circular  disk;  dark  gray  with  blue  and  green  color;  17.535  carats;  22  by  4  mm .  No.  407 
Cabochon,  rectangular  girdle ;  dark  gray-blue ;  15.74  carats ;  24  by  15  by  5  mm .  No.  397 
Owl's  head;  dark  gray-green;  4.59  carats;  12  mm.  diameter No.    394 

FELDSPAR.  Taricty  MOONSTONE. 
(Albite  and  OligocUue.) 

CEYLON. 

Double  cabochon,  long  triangular  girdle;  colorless  with  pale  blue  internal 
color;  45.54  carats;  44  by  25  by  8  mm No.    409 

Three  cabochons,  two  elliptical  and  one  circular  girdle;  colorless;  35.85, 
7.05,  and  4.68  carats;  38  by  15  by  9, 14  by  11  by  6,  and  12  by  5  mm.  Isaac 
Lea  collection No .    398 

Double  cabochon,  elliptical  girdle;  blue  internal  color;  12.55  carats;  15  by 
12  by  10  mm No.    400 

Four  cabochons,  elliptical  girdle;  colorless;  8.9,  5.7,  4.76,  and  2.7  carats;  16 
byl2by8, 17  by  10  by  5, 16  by  9.5  by  4,  and  13  by  8  by  4.5  mm No.   411 

Cabochon,  elliptical  girdle;  colorless;  5.47  carats;  21.5  by  9  by  4  mm No.   410 

Cabochon,  elliptical  and  circular  girdles;  colorless;  lot  of  110  gems,  all  small; 
total  weight,  36.03  carats No.    399 
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INDIA. 

Cabochon,  elliptical  girdle;  colorless;  5.12  carats.  Bequest,  William  H. 
Forwood No.   401 

TYROL. 

Cabochon,  elliptical  girdle;  colorless  with  feint  blue  internal  color;  14.79 
carats;  22  by  14  by  8  mm No.   417 

UNITED  STATES. 

Colorado, 

Oabochon,  circular  girdle;  coloiless;  0.95  carat;  7  by  3  mm No.   402 

Pennsylvania, 
Delaware  County: 

Tabular,  ditumond-shaped  girdle;  light  gray  showing  blue  internal  color; 

54  by  30  by  17  mm No.  1204 

Cabochon,  elliptical  and  circular  girdles;  colorless;  two  gems,  total 
weight,  0.57  carat;  6.5  by  4.5  by  2.5  and  4  by  2  mm.    Isaac  Lea 

collection No.  1205 

Media,  Delaware  County: 

Cabochon,  rectangular  girdle;  colorless;  13.245  carats;  22  by  10  by  7  mm .  No.  1206 

Virginia, 
Amelia  Courthouse,  Amelia  County: 

Cabochon,  elliptical  girdle;  white  with  blue  internal  color;  two  gems, 

84.05  and  61.9  carats;  46  by  30  by  8  and  37  by  25  by  9  mm No.-  413 

Cabochon,  elliptical  girdle;  white,  opaque;  27.89  carats;  30  by  16  by 

8  mm No.    414 

Double  cabochon,  elliptical  girdle;  colorless;  14.09  carats;  18  by  14  by 

10  nmi No.    416 

Double  cabochon,  elliptical  girdle;  white  with  blue  internal  color; 

3.945  carats;  14  by  8  by  6  mm No.    415 

Cabochon,  elliptical  girdle;  colorless;  five  gems,  total  weight,  23  carats; 

16byllby5.5tol0by8by4  mm No.    412 

Hanover  County: 

Cabochon,  elliptical  girdle;  colorless;  25.15  carats;  30  by  15  by  7.5  nmi. 

Gift  of  Clarence  S.  Bement No.  1203 

FELDSPAR.  Tandy  OUGOCLASE. 

UNITED  STATES. 

North  Carolina, 

Hawk  mine,  near  Bakersville,  Mitchell  County: 

Step-brilliant,  rectangular  girdle;  colorless;  6.03  carats;  14  by  10  by  6  mm .  No.    404 
Brilliant,  square  girdle;  colorless;  2.4  carats;  8.5  by  6  mm No.    403 

FELDSPAR,  variety  ORTHCXILASE. 

MADAGASCAR. 

Brilliant,  circular  girdle;  green-yellow;  60.96  carats;  26  by  18  mm.  Isaac 
Lea  collection No.  1838 

Brilliant,  elliptical  girdle;  green-yellow;  17.9  carats;  20  by  15  by  10  mm. 
Isaac  Lea  collection No.  1820 

Brilliant,  octagonal  girdle;  pale  yellow;  4.7  carats;  11  by  11  by  6  mm. 
Isaac  Lea  collection No.  1821 
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FELDSPAR.  Ttriety  PERTHITE, 

CANADA  (PERTH,  ONTARIO). 

Cabochon,  elliptical  girdle;  brown;  100.47  carats;  45  by  35  by  10  mm.  Isaac 
Lea  collection No.    386 

Cabochon,  rectangular  girdle;  brown  with  white  veins;  17.85  carats;  33  by  13 
by  5  mm No.    385 

FELDSPAR,  Tandy  SUNSTONE. 
NORWAY. 

Cabochon,  circular  girdle;  red-brown;  two  pieces;  20  and  18.5  carats;  23  by  6 
and  23  by  5.5  mm No.  1196 

Cabochon,  rectangular  girdle;  red-brown;  7.93  carats;  32  by  9  by  3  mm No.  1199 

Four  cabochons,  one  double  cabochon,  elliptical  girdle;  red-brown;  7.6 
carats  to  2.4  carats;  17  by  13  by  5  to  9  by  8  by  4  mm.    Isaac  Lea  collection . .  No.  1197 

Double  cabochon,  elliptical  girdle;  red-brown;  5.26  carats;  14  by  11  by  5  mm. 
Isaac  Lea  collection No.  1198 

Three  cabochons,  two  elUptical,  one  square  girdle;  dark  gray,  blue  internal 
color;  11.08,  5.06,  and  3.5  carats;  20  by  12  by  7,  14  by  10  by  4.5..  and  11  by 
4  mm No.  1200 

UNITED  STATES. 

Pen'Mylvania, 
Media,  Delaware  County: 

Cabochon,  elliptical  girdle;  two  stones,  one  red-gray,  one  light  gray; 

56.37  and  19.67  carats;  43  by  32  by  6  mm.  and  27  by  19  by  5.5  mm No.  1202 

Tabular  cabochon,  rectangular  girdle;  gray  with  pale  brown  streaks; 
6.77  carats;  19  by  11  by  3  mm.    Gift  of  Dr.  R.  H.  Lambom No.  1201 

FLUORITE. 

Synonym. — Fluor-spar. 

Composiiion. — Calcium  difluoride,  CaFj. 

Crystallization. — Isometric. 

Color. — Colorless  when  pure,  but  usually  showing  disperse  colors 
owing  to  the  presence  of  submicroscopic  particles  of  indeterminate 
nature;  may  be  a  beautiful  yellow,  green,  blue,  violet,  or  pink. 

Luster. — Vitreous;  transparent  to  translucent. 

Hardness. — 4;  too  soft  for  ordinary  use  as  a  precious  stone,  but 
can  be  used  in  ornaments,  etc. 

Specific  gravity. — 3.18  ±0.05. 

Optical  properties. — Refractive  index,  1.434;  optically  isotropic; 
may  show  fluorescence  or  different  colors  when  viewed  by  reflected 
and  transmitted  light,  but  never  pleochroism. 

The  mineral  is  distinguished  by  its  softness,  by  its  lack  of  double 
refraction,  and  its  easy  and  perfect  octahedral  cleavage.  It  occurs 
in  veins  in  many  kinds  of  rocks,  including  the  pegmatites. 
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It  is  used  for  paper  weights,  vases,  and  other  ornaments,  chiefly 
as  curiosities,  and  is  worth  little  more  than  the  cost  of  cutting. 
Small  faceted  stones  are  sometimes  cut  from  this  mineral,  but  are 
not  sold  commercially. 

lilST  OF  SPECIM] 

UNITED  STAT] 

New  Hampahii 
Chatham,  Carroll  County: 

Brilliant,  circular  girdle;  green-blue;  1.875  cd 
Siunner  Andrews 

Virginia, 

Amelia  Courthouse,  Amelia  County. 

Step-brilliant,  rectangular  girdle;  very  pale 
11  by  9  by. 7  nmi 

GADOUNn 

Composition. — Beryllium  iron  yttrii 
(SiO,),. 

CrysiaUizaiion. — ^Monoclinic. 

CoZor.— Black. 

Luster. — SubmetalUc  or  brilliant  '^ 
except  in  very  thin  splinters. 

Hardness. — 6.5;  fairly  durable. 

Specific  gravity. — 4.40  ±0.05. 

Optical  properties. — ^Mean  refractive  : 
positive. 

Gadolinite  can  be  distinguished  fro 
resembles  only  by  chemical  tests.  Il 
but  its  dark  color  prevents  its  extensi 
and  it  is  worth  little  more  than  the  cc 

LIST  OF  SPECIMI 

UNITED  STAT] 

Texas. 
Burnet,  Llano  County: 

Brilliant,  circular  girdle;  black,  opaque;  8.56 
Lea  collection 

GARNET 

There  are  three  prominent  groups  of  garnet  with  several  subdi- 
visions under  each,  many  of  these  grading  into  each  other.  They  are: 
1.  Aluminum  garnet: 

Grossularite. — Lime-aluminum  garnet. 

Pyrope. — ^Magnesium-aluminum  garnet. 

Almandite  and  rhodolite.— Jron-aluminum  garnet. 

Spessartite. — ^Manganese-aluminum  garnet. 
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2.  Iron  garnet:  Andradite. — Calcium-iron  garnet. 

3.  Chromium  garnet:  Ouvarovite. — Calcium-chromium  garnet. 
The  lime-aluminum  garnet  has  a  hardness  of  7,  a  specific  gravity 

of  3.55  to  3.66,  and  a  considerable  color  range.  The  several  varieties 
are:  Essonite  (cinnamon  stone  or  hyacinth),  of  which  the  specimens 
of  a  clear  yellow-brown  to  deep  gold  tinged  with  brown  are  more 
commonly  used  as  gems.  Grossularite  includes  the  pale  green,  yel- 
low to  nearly  white,  pale  pink,  red-orange,  and  brown  kinds.  Roman- 
zovite  is  a  brown  variety;  wiluite  is  yellow-green  to  greenish  white; 
topazoUte  is  deep  to  pale  yellow;  and  succinite  is  amber-colored. 

The  principal  magnesian  garnet  is  the  pyrope,  meaning  "fire- 
like,"  a  deep  red  to  nearly  black  stone,  prized  as  a  gem.  It  is  among 
the  hardest  of  the  garnets,  ranking  7.5  in  the  scale.  Its  specific 
gravity  lies  between  3.7  and  3.8. 

The  almandite,  or  carbuncle,  and  rhodolite  are  iron-aluminum 
garnets.  Almandite  varies  in  color  from  bright  red  to  deep  red  of 
several  tints,  occasionally  assmning  an  orange  hue  by  artificial  light. 
The  color  of  the  rhodolite  lies  between  a  violet-purple  and  a  brown- 
red.  These  varieties  have  a  hardness  of  about  7.5,  with  a  specific 
gravity  seldom  less  than  4,  and  occasionally  as  high  as  4.3.  Both 
are  prized  as  gems. 

Spessartite  is  a  manganese-alimiinum  garnet,  varying  in  specific 
gravity  from  3.7  to  4.3,  and  has  a  hardness  of  about  7.  The  color 
varies  from  a  red-brown,  sometimes  with  a  tinge  of  violet,  to  orange 
red.    It  often  affords  fine  gems. 

The  calcium-iron  garnet  varies  in  specific  gravity  between  3.6  and 
4  and  in  hardness  from  5  to  7.  The  group  includes  a  diversity 
of  forms,  varying  widely  in  color  and  other  respects,  the  more  impor- 
tant of  which  are:^  Andradite,  a  yellow  or  orange-brown  variety; 
demantoid,  or  Uralian  en^erald,  a  grass-green,  emerald-green,  or 
brown-green  stone  having  a  brilliant  luster,  and  when  cut  exhibiting 
considerable  fire,  especially  by  artificial  light;  colophonite,  a  brown- 
black  garnet,  characterized  by  a  resinous  luster;  and  melanite,  a 
black  to  yellow-brown  kind. 

The  calcium-chromium  garnet,  ouvarovite,  is  almost  invariably  a 
fine  emerald  green  color,  and  is  harder  than  any  of  the  other  varieties, 
ranking  nearly  8  in  the  scple. 

Garnet  is  common  in  mica,  hornblende,  and  chlorite  schist, 
gneiss  and  granite,  occurring  also  in  limestone,  serpentine,  and  vol- 
canic rocks  (fig.  6).  The  garnet  of  granite,  gneiss,  mica  schist, 
and  similar  rocks  is  commonly  almandite.  Grossularite  is  com- 
mon in  limestones  and  crystalline  schists.  Pyrope  belongs  espe- 
cially to  peridotites  and  the  serpentines  derived  from  them;  occurs 
also  in  basalts.  Spessartite  occurs  in  granitic  rocks,  in  quartzite, 
in  certain  schists,  and  in  some  rhyolites.  Iron  garnets  are  com- 
mon in  eruptive  rocks,  occurring  also  as  a  product  of  contact  meta- 
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morphism.  Demantoid  .occurs  in  serpentine.  The  chrome  garnets 
belong  particularly  to  serpentine;  found  also  in  granular  limestone. 

The  mineral  is  widely  used  as  a  semiprecious  stone,  although  the 
color  is  in  some  cases  so  deep  that  it  is  not  much  in  favor.  The  most 
noted  garnet  region  of  the  world  is  that  some  60  kilometers  north  of 
Prague  in  Bohemia.  For  many  years  this  has  been  almost  the  only 
commercial  source  of  the  common  ruby  garnet  found  mounted  in 
various  and  multiple  forms  in  the  jewelers'  shops. 

Of  late  years  a  great  many  very  beautiful  garnets  have  been  brought 
in  from  the  Indian  Reservations  in  Arizona  and  New  Mexico,  where 
they  are  gathered  from  the  loose  sands  and  gravels  which  result  from 


Fig.  6.— Garnets  in  matrix. 

a  decomposition  of  boulders  of  garnetiferous  gneiss  which,  according 
to  Gregory,^  have  been  brought  from  an  unknown  depth  to  the  sur- 
face by  igneous  injections.  These  are  often  of  no  mean  quality  and 
are  popularly  spoken  of  as  Arizona  rubies.  The  principal  localities 
are  the  Mule  Ear  and  Moses  Rock  fields  in  southern  Utah  and  the 
Garnet  Ridge  field  in  the  adjoining  portion  of  Arizona. 

LIST  OP  SPECniENS. 

GARNET,  variety  ALMANDITE. 

BOHEMIA. 

Cabochon,  irregular  elliptical  girdle;  violet-red;  24.42  carats;  25  by  13  by  6 
mm.    Isaac  Lea  collection No.   969 

Cabochon,  elliptical  girdle;  violet-red;  23.2  carats;  24  by  13  by  7  mm.  Isaac 
Lea  collection No.   968 

1  Economic  Geology,  vol.  11, 1916,  p.  224. 
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Cabochon,  pear-ehaped  girdle;  violet-red;  21.37  carats;  23  by  13  by  7  mm. 

Isaac  Lea  collection No.    970 

Cabochon,  elliptical  girdle;  violet-red;  15.347  carats;  18  by  12  by  6  mm. 

Isaac  Lea  collection No.    971 

Cabochon,  elliptical  girdle;  violet-red;  10.79  carats;  15  by  12  by  6  mm. 

Isaac  Lea  collection No.   973 

Rose-shell,  elliptical  girdle;  brown-red;  9.13  carats;  15  by  13  by  5  mm. 

Isaac  Lea  collection No.    972 

Rose,  square  girdle;  brown-red;  6.46  carats;  11  by  6  mm.   Isaac  Lea  collection.  No.    975 
Cabochon,  elliptical  girdle;  violet-red;  6.36  carats;  12  by  9  by  5  mm.    Isaac 

Lea  collection No.    976 

Rose-shell,  circular  girdle;  brown-red;  6.08  carats;  13  by  4  mm.    Isaac  Lea 

collection No.    974 

Cabochon,  elliptical  girdle;  violet-red;  3.97  carats;  12  by  10  by  3  mm.    Isaac 

Lea  collection No.   982 

Step-brilliant,  pear-shaped  girdle;  brown-red;  3.34  carats;  13  by  10  by  4  mm. 

Isaac  Lea  collection. No.    977 

Step-brilliant,  oval  girdle;  brown-red;  2.74  carats;  10  by  7.5  by  4  mm. 

Isaac  Lea  collection No.    978 

Step-brilliant,  elliptical  girdle;  violet-red;  2.62  carats;  11  by  8.5  by  4  mm. 

Isaac  Lea  collection No.   979 

Cabochon,  elliptical  girdle;  violet-red;  2.49  carats;  12  by  8  by  2  mm.    Isaac 

~  Leacolleclion No.    984 

Cabochon,  irregular  elliptical  girdle;  violet-red;  2  carats;  10  by  6  by  2.5  mm. 

Isaac  Lea  collection No.    986 

Cabochon,  elliptical  girdle:  violet-red;   1.66  carats;  8  by  7  by  2  mm. 

Isaac  Lea  collection No.    985 

Cabochon,  elliptical  girdle;  violet-red;  1.65  carats;  8  by  6  by  3  mm.    Isaac 

Lea  collection... No.   983 

8tep,squaregirdle;brown-red;1.63carats;7by3mm.    Isaac  Lea  collection.  No.    980 
Cabochon,  elliptical  girdle;  \iolet-red;  L58  carats;  8  by  6  by  3  mm.    Isaac 

LeacoUection No.   989 

Cabochon,  circular  girdle;  violet-red;  1.43  carats;  7  by  3  mm.    Isaac  Lea 

collection No.    981 

Brilliant,  elliptical  girdle;  violet-red;  1.41  carats;  10  by  8  by  2  mm.    Isaac 

Lea  collection... No.   993 

Cabochon,  elliptical  girdle;  violet-red;  1.38  carats;  8  by  7  by  2  mm.    Isaac 

LeacoUection No.   987 

Cabochon,  circular  girdle;  violet-red;  1.245  carats;  7  by  2  mm.    Isaac  Lea 

collection No.   988 

Cabochon,  elliptical  girdle;  violet-red;  1.06  carats;  8  by  6  by  2  mm.    Isaac 

LeacoUection No.   992 

Rose,  pear-shaped  girdle;  deep  red;  0.48  carat;  6  by  5  by  1 .5  mm.    Isaac  Lea 

collection No.    990 

CEYLON. 

Cabochon,  oval  girdle;  violet-red;  10.4  carats;  17  by  9  by  6  mm No.  920 

Cabochon,  elliptical  girdle;  violet-red;  10  carats;  16  by  10  by  7  mm No.  919 

Cabochon,  oval  girdle;  violet-red;  8.96  carats;  15  by  9  by  6  mm.  (poUshed 

pebble) No.  921 

Cabochon,  elliptical  girdle;  violet-red;  8  carats;  16.5  by  8  by  6  mm No.  922 

Brilliant,  circular  girdle;  violet-red;  1.95  carats;  8  by  3  mm.    Isaac  Lea  col- 
lection  No.  924 
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Brilliant,  elliptical  girdle;  \iolet-red;  1.59  carats;  8  by  7  by  2  mm.    Isaac 

Lea  collection No.  923 

Brilliant,  pear-shaped  girdle;  \idet-red;  1.33  carats;  8  by  6  by  3  mm.    Isaac 

Leacollection No.  934 

Brilliant,  elliptical  girdle;  \iolet-red;  1.23  carats;  8  by  7  by  2  mm.    Isaac 

Lea  collection No.  930 

Brilliant,  elliptical  girdle;  \iolet-red;  1.13  carats;  8  by  7  by  2  mm.    Isaac 

Leacollection No.  925 

Brilliant,  elliptical  girdle;  violet-red;  0.99  carat;  8  by  6  by  1.5  mm.    Isaac 

Lea  collection No.  931 

Brilliant,  elliptical  girdle;  violet-red;  0.67  carat;  5.5  by  5  by  2  mm.    Isaac 

Lea  collection No.  932 

Brilliant,  square  girdle;  violet-red;  0.625  carat;  5  by  2  mm.    Isaac  Lea  col- 
lection   No.  928 

Brilliant,  elliptical  girdle;  \'iolet-red;  0.615  carat;  7  by  5  by  2  mm.    Isaac 

Lea  collection No.  933 

Brilliant,  elliptical  girdle;  violet-red;  0.535  carat;  5.5  by  5  by  2  nmi.    Isaac 

Lea  collection No.  926 

Brilliant,  rectangular  girdle;  violet-red;  0.425  carat;  5  by  4  by  1.5  mm. 

Isaac  Lea  collection No.  927 

Brilliant,  square  girdle;  violet-red;  0.4  carat;  4  by  2  mm.    Isaac  Lea  col- 
lection   No.  929 

CHINA  (TUNGCHOW,  SHANTUNG  PROVINCE). 

Cabochon,  elliptical  girdle;  deep  red;  19.416  carats;  23  by  15  by  8  nmi ...  No.  1207 

INDIA. 

Roee-fihell,  elliptical  girdle;  brown-red;  57.46  carats;  31  by  27  by  9  mm  . .  No.  833 

Rose-shell,  circular  girdle;  brown-red;  24.33  carats;  20  by  8  mm No.  834 

Rose-shell,  rectangular  girdle;  brown-red;  23.98  carats;  19  by  17  by  10  mm.  No.  835 

Rose,  elliptical  girdle;  brown-red;  19.82  carats;  18  by  17  by  7  mm No.  838 

Rose-shell,  elliptical  girdle;  brown-red;  14.5  carats;  21  by  17  by  7  mm  . . .  No.  836 

Rose,  circular  girdle;  brown-red;  14.387  carats;  15  by  7  mm No,  841 

Rose,  elliptical  girdle;  brown-red;  13.62  carats;  18  by  15  by  6  mm No.  839 

Brilliant,  elliptical  girdle;  violet-red;  12.8  carats;  15  by  13  by  7  mm No.  840 

Brilliant,  irregular  girdle;  violet-red;  12.45  carats;  15  by  14  by  7  mm No.  845 

Rose-shell,  elliptical  girdle;  brown-red;  12.04  carats;  10  by  17  by  6  mm  . .  No.  837 

Brilliant,  rectangular  girdle;  brown-red;  11.045  carats;  13  by  12  by  8  mm.  No.  855 

Rose-shell,  elliptical  girdle;  brown-red;  10.96  carats;  16  by  14  by  7  mm  . .  No.  842 

Rose,  elliptical  girdle;  brown-red;  10.09  carats;  15  by  13  by  6  mm No.  847 

Rose,  elliptical  girdle;  brown-red;  9.87  carats;  15.5  by  14  by  5  mm No.  844 

Brilliant,  irregular  oval  girdle;  violet-red;  9.7  carats;  14  by  13  by  5  mm..  No.  848 

Rose,  pear-shaped  girdle;  brown-red;  9.375  carats;  16  by  13  by  5  mm No.  854 

Rose-shell,  circular  girdle;  brown-red;  9.167  carats;  15  by  7  mm No.  843 

Rose,  pear-shaped  girdle;  brown-red;  9.147  carats;  17  by  12  by  5  mm No.  846 

Rose-shell,  elliptical  girdle;  brown-red;  9.04  carats;  14  by  13  by  6  mm...  No.  853 

Rose,  pear-shaped  girdle;  brown-red;  8.3  carats;  21  by  11  by  5  nmi No.  879 

Rose,  pear-shaped  girdle;  brown-red;  7.12  carats;  20  by  10  by  5  mm No.  880 

Roee-shell,  elliptical  girdle;  violet-red;  6.8  carats;  18  by  15  by  5  mm No.  878 

Rose,  circular  girdle;  brown-red;  6.46  carats;  11  by  4.5  mm No.  856 

Rose-shell,  circular  girdle;  brown-red;  5.5  carats;  13  by  4^  mm No.  849 

Step,  rectangular  girdle;  brown-red;  5.35  carats;  13  by  10  by  5  mm No.  859 

Rose,  circular  girdle;  brown-red;  4.96  carats;  12  by  4  mm No.  850 

Rose-shell,  circular  girdle;  brown-red;  4.769  carats;  13  by  5  n^ No.  882 
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Bose-ehell,  elliptical  girdle;  brown-red;  4.57  carats;  14  by  11  by  4  mm No.  881 

Rose,  circular  girdle;  brown-red;  4.6  carats;  12  by  4  mm No.  851 

Rose,  circtdar  girdle;  brown-red;  3.2  carats;  11  by  3  mm No.  852 

Rose,  elliptical  girdle;  brown-red;  3.19  carats;  12  by  9  by  3.5  mm No.  858 

Step,  rectangular  girdle;  brown-red;  3.07  carats;  9  by  8  by  4  mm No.  865 

Step-brilUant,  elliptical  girdle;  violet-red;  3.037  carats;  10.5  by  9  by  4.5 

mm...:.. No.  863 

Step,  rectangular  girdle;  violet-red;  3  carats;  12  by  7  by  4  mm No.  860 

Rose,  elliptical  girdle;  brown-red;  2.97  carats;  11  by  9  by  3  mm No.  857 

Step,  square  girdle;  violet-red;  2.727  carats;  9  by  4  mm No.  862 

Step,  rectangular  girdle;  violet-red;  2.637  carats;  11  by  8.5  by  4  mm No.  861 

Step,  rectangular  girdle;  violet-red;  2.477  carats;  10  by  8  by  3.5  mm No.  866 

Step,  rectangular  girdle;  violet-red;  2.465  carats;  10  by  7  by  4  mm No.  867 

Brilliant,  rectangular  girdle;  violet-red;  2.3  carats;  11  by  8  by  3  mm No.  864 

Step-brilliant,  rectangular  girdle;  violet-red;  2.02  carats;  10  by  8  by  4  mm.  No.  868 

Step-biiUiant,  pear-shaped  girdle;  violet-red;  L 7  carats;  11  by  8.5  by  2.5  mm  No.  892 

Step-brilliant,  rectangular  girdle;  violet-red;  1.69  carats;  9  by  7.5  by  4  mm.  No.  869 
Step-brilliant,  pear-shaped  girdle;  violet-red;  1.525  carats;  10.5  by  8  by 

2  mm. No.  903 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.5  carats;  10.5  by  8  by  2  nmi.  No.  897 
Step-brilliant,  pear-shaped  girdle;  violet-red;  1.485  carats;  11  by  8  by  2 

mm No.  901 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.48  carats;  11  by  8  by  2  mm.  No.  883 

Step-brilliant,  rectangular  girdle;  violet-red;  1.41  carats;  8by6.5by3mm.  No.  870 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.40carat8;  10by7by2mm..  No.  906 

Step-brilliant,  rectangular  girdle;  violet-red;  1.37  carats;  8  by  6  by  3  mm No.  875 

Step-brilliant,  pear-shaped  girdle ;  violet-red ;  1.35  carats ;  10  by  7  by  2  mm . .  No.  914 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.345  carats;  10  by  7  by  2  mm.  No.  898 

Step-brilliant,  rectangular  girdle;  violet-red;  1.33  carats;  8  by  7  by  3  mm. . .  No.  872 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.315  carats;  10  by  8  by  2  mm.  No.  905 

8tep-brilliant,  pear-shaped  girdle;  violet-red ;  1.275  carats;  10  by  7  by  2  nmi .  No.  885 

Step-brilliant,rectangulargirdle; violet-red;  1.27 carats;7.5by6.5by2.5mm.  No.  871 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.27  carats;  10  by  8  by  2  mm..  No.  895 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.265  carats;  9  by  9  by  2  mm.  No.  915 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.256  carats;  10  by  7  by  2  mm.  No.  916 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.256  carats;  10  by  7  by  2  mm.  No.  907 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.25  carats;  10  by  7  by  2  mm..  No.  889 

Step-brilliant,  rectangular  girdle;  violet-red;  1.245  carats;  8  by  6  by  3  mm. .  No.  876 

Step-brilliant,  pear-shaped  girdle ;  violet-red ;  1.24  carats;  10  by  7.5  by  2  mm .  No.  893 

Step^brilliant,  rectangular  girdle ;  violet-red ;  1 .225  carats ;  8  by  7  by  3  mm  —  No.  873 

Step-brilliant,  rectangular  girdle;  violet-red ;  1.214  carats;  8  by  6  by  3  mm . .  No.  874 

Step-brilliant,  rectangular  girdle;  violet-red;  1.19  carats;  7.5  by  6  by  4  mm..  No.  877 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.165  carats;  9  by  7.6  by  2  mm.  No.  904 

Step^brilliant,  pear-shaped  girdle;  violet-red;  1.16  carats;  10  by  8  by  2  nmi..  No.  891 

Step-brilliant,  pearnshaped  girdle;  violet-red ;  1.15  carats;  10  by  7  by  2  mm. .  No.  899 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.146  carats;  11  by  7  by  2  mm.  No.  890 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.14  carats;  9  by  7.6  by  2  mm.  No.  913 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.095  carats;  10  by  8  by  2  mm.  No.  887 

Step^brilliant,  pear-shaped  girdle;  violet-red ;  1.09  carats;  10  by  7.6  by  2  mm .  No.  88  6 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.086  carats;  10  by  7  by  2  mm.  No.  896 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.08  carats;  9  by  8  by  2  mm...  No.  911 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.07  carats;  9  by  7  by  2  mm...  No.  888 

Step-brilliant,  pear-shaped  girdle;  violet-red;  1.06  carats;9.6  by  7.6by  2  mm.  No.  894 

Step-brilliant,  pear-shaped  girdle;  violet-red ;  1.00  carat;  9  by  7  by  2  nmi . . .  No.  884 

4655—22 6 
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Step-brilliant,  pear-shaped  girdle;  violet-red;  0.98  carat;  10  by  7  by  1.5  mm...  No.  900 

Step-brilliant,  pear-shaped  girdle;  violet-red:  0.98  carat;  10  by  7  by  2  mm. .  No.  902 

Step-brilliant,  pear-shaped  girdle;  violet-red ;  0.98  carat;  9  by  7  by  2  mm No.  910 

Step-brilliant,  pear-shaped  girdle;  violet-red ;  0.975  carat;  9  by  7  by  2  mm. . .  No.  908 

Step-brilliant,  pear-shaped  girdle;  violet-red ;  0.94  carat;  9  by  7  by  2  mm No.  909 

Step-brilliant,  pear-shaped  girdle;  violet-red;  0.875  carat;  9.5  by  7  by  1.5" 

mm No.  912 

Madras: 

Cabochon,  elliptical  girdle;  violet-red ;  20.54  carats;  19  by  11  by  9  mm. .  No.  917 

Cabochon,  ellipsoid ;  violet-red ;  11.02  carats;  23  by  9  by  5.5  mm No.  918 

JAPAN. 

Brilliant,  elliptical  girdle;  violet-red;  2.385  carats;  10  by  7  by  3  mm No.  1210 

Brilliant,  pear-shaped  girdle;  violet-red ;  2.335  carats;  11  by  7  by  4  mm No.  1208 

Brilliant,  elliptical  girdle;  violet-red;  2.235  carats;  9  by  6  by  4  mm.    Isaac 

Lea  collection No.  1213 

Brilliant,  pear-shaped  girdle;  violet-red;  2.125  carats;  10  by  7  by  4  mm. 

Isaac  Lea  collection No.  1214 

Brilliant,  pear-shaped  girdle;  violet-red;  1.956  carats;  10 by  6  by  3  mm No.  1209 

Brilliant,   pear-shaped  girdle;  violet-red;  1.91  carats;  8  by  7   by  4  nmi. 

Isaac  Lea  collection No.  1215 

Brilliant,  elliptical  girdle;  violet-red;  1.865  carats;  7.5  by  7  by  2  mm.    Isaac 

Lea  collection No.  1216 

Cabochon,  oval  girdle;  violet-red;  1.855  carats;  9  by  8  by  3  mm.    Isaac  Lea 

collection '. No.  1217 

Brilliant,  elliptical  girdle;  violet-red;  1.81  carats;  8  by  6.5  by  3.5  mm. 

Isaac  Lea  collection No.  1218 

Cabochon,  oval  girdle;  violet-red;  1.76  carats;  8  by  7  by  3  mm.     Isaac  Lea 

collection No.  1219 

Cabochon,  irregular  oval  girdle;  violet-red;  1.69  carats;  8  by  7  by  3  mm. 

Isaac  Lea  collection No.  1220 

Brilliant,  pear-shaped  girdle;  violet-red;  1.64  carats;  8  by  6  by  4.5  mm. 

Isaac  Lea  collection No.  1221 

Brilliant,  elliptical  girdle;  violet-red;  1.635  carats;  8.5  by  5  by  4  mm. 

Isaac  Lea  collection No.  1222 

Brilliant,  elliptical  girdle;  x-iolet-red;  1.555  carata;  10  by  6  by  2  mm No.  1211 

Brilliant,  pear-shaped  girdle;  violet-red;  1.545  carats;  7  by  6  by  4  mm. 

Isaac  Lea  collection No.  1223 

Rose,  pear-shaped  girdle;  \dolet-red:  1.505  carats;  10  by  8  by  2  mm.    Isaac 

Lea  collection No.  1224 

Step,  elliptical  girdle;  violet-red:  1.5  carats;  8  by  6  by  2  mm No.  1212 

Cabochon,  irregular  oval  girdle;  violet-red;  1.465  carats;  8  by  7  by  3  mm. 

Isaac  Lea  collection No.  1225 

Cabochon,  irregular  oval  girdle;  violet-red;  1.425  carats;  9  by  7  by  2  mm. 

Isaac  Lea  collection No.  1 226 

Step-brilliant,  elliptical  girdle;  violet-red;  1.325  carats;  9  by  6  by  2  mm. 

Isaac  Lea  collection No.  1227 

Step-brilliant,  elliptical  girdle;  brown-red;  1.27  carata;  9  by  7  by  2  mm. 

Isaac  Lea  collection No.  1228 

Brilliant,  elliptical  girdle;  violet-red;  1.23  carats;  7  by  5  by  3.5  nmi.    Isaac 

Lea  collection - No.  1229 

Half-brilliant;  pear-shaped  girdle;  brown-red;  1.025  carats;  9  by  7.5  by  1.5 

mm.    Isaac  Lea  collection No.  1230 
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TYROL. 

Cabochon,  circular  girdle;  brown-red:  4.48  carats;  11  by  5  mm No.  994 

Rose,  pear-shaped  girdle;  brown-red ;  3.89  carats;  15  by  8  by  4  mm No.  995 

Rose,  circular  girdle;  brown-red;  1.55  carats;  8  by  3  mm No.  996 

Rose,  circular  girdle;  brown-red;  1.11  carats;  7  by  3  mm No.  997 

Rose,  rectangular  girdle;  brown-red ;  0.745  carat;  6  by  5  by  3  mm No.  998 

Rose,  square  girdle;  brown-red;  0.635  carat;  5  by  2  mm No.  999 

UNITED  STATES. 

Arizona, 
Fort  Defiance,  Apache  County: 

Brilliant,  circular  girdle;  deep  red;  3.386  carats;  10  by  5  mm No.  1236 

Step-brilliant,  circular  girdle;  deep  red;  2.24  carats;  8  by  4.5  mm. 

Gift  of  Frank  Springer No.  1241 

Brilliant,  circular  girdle;  deep  red;  2.15  carats;  8  by  5  mm.    Gift  of 

Frank  Springer No.  1242 

Brilliant,  circular  girdle;  deep  red;  1.97  carats;  8  by  4  mm.    Gift  of 

Frank  Springer No.  1243 

Step-brilliant,  rectangular  girdle;  deep  red;  1.675  carats;  8  by  7  by 

4  mm No.  1237 

Brilliant  and  step-brilliant,  circular  girdle;  three  gems,  two  deep  red, 

one  violet-red;  1.31,  1.18,  and  1.15  carats;  7  by  3  and  7  by  4  mm. 

Gift  of  Frank  Springer No.  1244 

Brilliant,  rectangular  girdle;  deep  red;  1.085  carats;  7  by  5  by  4  mm....  No.  1240 

Brilliant,  circular  girdle;  deep  red;  0.83  carat;  6  by  4  mm No.  1238 

Brilliant,  circular  girdle;  deep  red;  0.775  carat;  6  by  4  mm No.  1239 

New  Mexico. 

Brilliant,  square  girdle;  deep  violet-red;  1.405  carats;  8  by  3  mm.    Isaac 

Lea  collection No.    663 

Brilliant,  square  girdle;  red-brown;  1.315  carats;  6  by  5  mm.    Isaac  Lea 

collection No.    664 

Brilliant,  elliptical  girdle;  deep  violet-red;  1.16  carats;  8  by  6.5  by  3  mm. 

Isaac  L^  collection No.    665 

Brilliant,  square  girdle;  deep  violet-red;  1.095  carats;  6.5  by  3  mm.    Isaac 

Lea  collection No.    666 

Brilliant,  circular  girdle;  deep  violet-red:  0.78  carat;  5.5  by  3  mm.    Isaac 

Lea  collection No.    667 

Brilliant,  circular  girdle;  deep  violet-red;  0.615  carat;  5  by  3  mm.    Isaac  I..ea 

collection No.    668 

Step-brilliant,  elliptical  girdle;  deep  violet-red;  0.55  carat;  5.5  by  5  by  3 

mm.    Isaac  I..ea  collection No.    669 

North  Carolina, 

Step-brilliant,  rectangular  girdle;  light  violet-red;  1.58  carats;  7.5  by  6  by  4 

mm No.  1235 

Macon  County: 

Hollow  cabochon,  pear-shaped  girdle;  deep  red;  5.67  carats;  14  by  10 

by  4  mm.    Isaac  Lea  collection No.  1233 

Cabochon,  elliptical  girdle;  brown-red;  2.157  carats;  8.5  by  7   by  4 
mm.  (partly  polished).    Isaac  Lea  collection No.  1234 
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Pennsylvania, 
Green's  Creek,  Delaware  Gounty: 

Cabochon,  circular  girdle;  deep  red;  4.345  carats;  9  by  5  mm No.  1231 

Cabochon,  elliptical  girdle;  deep  red;  3.65  carats;  12  by  8  by  4  mm No.  1232 

LOCALITY  NOT  RECORDED. 

Gabochon,  elliptical  girdle;  violet-red;  13.252  carats;  18  by  13  by  6  mm. 

Isaac  Lea  collection No.    935 

Step-brilliant,  elliptical  girdle;  \iolet-red;  5.77  carats;  20  by  8  by  5  mm. 

Isaac  Lea  collection No.    936 

Step,  circular  girdle  (intaglio);  deep  violet-red;  5.6  carats;  12  by  4.5  mm. . .  No.  670 
Cabochon,  elliptical  girdle;  brown-red;  4.47  carats;  12  by  10  by  3  mm. 

Isaac  Lea  collection No.    938 

Step-brilliant,  elliptical  girdle  (intaglio);  violet-red;  3.67  carats;  12  by  8  by 

5  mm No.    965 

Brilliant,  elliptical  girdle;  violet-red;  2.6  carats;  17  by  7  by  3.5  mm.    Isaac 

Lea  collection No.    937 

Step,  octagonal  girdle;  brown-red;  2.089  carats;  11  by  8  by  2.5  mm.    Isaac 

Lea  collection No.    939 

Step-brilliant,  elliptical  girdle;  violet-red;  1.78  carats;  9  by  7  by  3.5  mm. 

Isaac  Lea  collection No.    941 

Cabochon,  circular  girdle  (intaglio);  violet-red;  1.68  carats;  8  by  3  mm No.    966 

Cabochon,  elliptical  girdle;  violet-red;  1.61  carats;  9  by  7  by  2  mm.    Isaac 

Lea  collection No.    944 

Step-brilliant,  elliptical  girdle;  violet-red;  1.6  carats;  9  by  7  by  3.5  mm. 

Isaac  Lea  collection No.    940 

Cabochon,  irregular  elliptical  girdle;  violet-red;  1.56carate;  9  by  8  by  2  mm. 

Isaac  Lea  collection No.    946 

Cabochon,  irregular  elliptical  girdle;  violet-red;  1.30  carats;  8  by  6  by  2 

mm.    Isaac  Lea  collection No.    953 

Step-brilliant,  elliptical  girdle;  violet-red;  1.257  carats;  8  by  6.5  by  3  mm. 

Isaac  Lea  collection No.    942 

Cabochon,  circular  girdle  (intaglio);  violet-red;  1.187  carats;  7  by  2  mm...  No.  967 
Step,  octagonal  girdle;  brown-red;  1.15  carats;  6.5  by  6  by  3.5  mm.    Isaac 

Lea  collection No.    943 

Cabochon,  elliptical  girdle;  violet-red;  1.055  carats;  8  by  5  by  2  mm. 

Isaac  Lea  collection No.    960 

Cabochon,  irregular  elliptical  girdle;  violet-red;  1.02  carats;  8  by  5  by  2 

nun.    Isaac  Lea  collection No.    960 

Cabochon,  irregular  elliptical  girdle;  violet-red;  0.97  carat;  7  by  5  by  2 

mm.    Isaac  Lea  collection No.    949 

Brilliant,  pear-shaped  girdle;  violet-red;  0.955  carat;  11  by  5  by  2  mm. 

Isaac  Lea  collection No.    959 

Brilliant,  elliptical  girdle;  violet-red;  0.9  carat;  8  by  7  by  2  mm.    Isaac 

Lea  collection No.    957 

Step-brilliant,  octagonal  girdle;  violet-red;  0.85  carat;  6  by  5  by  3  mm. 

Isaac  Lea  collection No.    952 

Cabochon,  elliptical  girdle;  violet-red;  0.785  carat;  7  by  5  by  2  mm.    Isaac 

Lea  collection No.    962 

Cabochon,  irregular  elliptical  girdle;  violet-red;  0.74  carat;  6  by  5  by  2  mm. 

Isaac  Lea  collection No.    955 

Cabochon,  elliptical  girdle;  violet-red;  0.71  carat;  8  by  6  by  1.5  mm.    Isaac 

Lea  collection No.    945 
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Cabochon,  circular  girdle;  violet-red;  0.55  carat;  5  by  2  mm.    Isaac  Lea 

collection No.    956 

Cabochon,  irregular  elliptical  girdle;  violet-red;  0.54  carat;  6  by  4.5  by  1.5 

mm.    Isaac  Lea  collection No.   951 

Step-brilliant,  elliptical  girdle;  violet-red;  0.52  carat;  6  by  4  by  2  nmi. 

Isaac  Lea  collection — ; No.    948 

Cabochon,  i>ear-shaped  girdle;  violet-red;  0.32  carat;  7  by  4  by  1  nmi. 

Isaac  Lea  collection No.    961 

Brilliant,  elliptical  girdle;  brown-red;  0.235  carat;  5  by  4  by  1  mm.    Isaac 

Lea  collection No.    963 

Step,  irregular  elliptical  girdle;  violet-red;  0.23  caiat;  5  by  4  by  1.5  mm. 

Isaac  Lea  collection No.    947 

Brilliant,  elliptical  girdle;  brown-red;  0.185  carat;  5  by  4  by  1  mm.    Isaac 

Lea  collection No.    964 

Brilliant,  square  girdle;  violet-red;  0.185  carat;  4  by  1  mm.    Isaac  Lea 

coll  ection No.    958 

Brilliant,  rectangular  girdle;  violet-red;  0.185  carat;  4  by  3.5  by  1  nmi. 

Isaac  Lea  collection No.    954 

GARNET,  variety  DEMANTOID. 

RUSSIA  (NIZHNI-TA0IL8K). 

Brilliant,  circular  girdle;  brown-green;  3.1  carats;  8.5  by  6  mm No.  142 

Brilliant,  rectangular  girdle;  deep  yellow-green;  2.26  carats;  9  by  8.5  by 

4  mm No.  141 

Brilliant,  circular  girdle;  deep  yellow-green;  1.058  carats;  6.5  by  4  mm No.  145 

Step-brilliant,  rectangular  girdle;  deep  yellow-green;  1.01  carats;  7  by  5.5 

by  3.5  mm No.  143 

Brilliant,  square  girdle;  deep  yellow-green;  1  carat;  6  by  4  mm No.  144 

Brilliant,  square  girdle;  light  green;  0.337  carat;  5  by  2.5  nmi No.  146 

GARNET.  Tiricty  ESSONITE. 

CEYLON. 

Step-brilliant,  elliptical  girdle;  deep  orange-brown;  64.17  carats;  30  by  24 
by  12  mm.    Isaac  Lea  collection No.   493 

Step-brilliant,  rectangular  girdle;  deep  orange-brown;  5.7  carats;  12  by  11 
by  5  mm No.    495 

Step-brilliant,  elliptical  girdle;  deep  orange-brown;  5.68  carats;  14  by  11 
by  5  mm No.   496 

Brilliant,  rectangular  girdle;  deep  orange-brown;  3.89  carats;  11  by  10  by 
5.5  mm.    Isaac  Lea  collection No.   497 

Step-brilliant,  rectangular  girdle;  deep  orange-brown;  3.7  carats;  10  by  8 
by5mm.    Isaac  Lea  collection ^ No.   498 

Step-brilliant,  square  girdle;  deep  orange-brown;  0.84  carat;  6  by  3  mm. 
Isaac  Lea  collection No.   499 

Two  gems,  step-brilliant  and  brilliant,  elliptical  girdle;  deep  orange-brown; 
0.8  carat;  6.5  by  5  by  3  and  7  by  6  by  3  mm.    Isaac  Lea  collection No.   500 

Eleven  gems,  brilliant  and  step-brilliant,  irr^;ular  girdles;  deep  orange- 
brown;  total  weight,  3.6  carats;  5  by  3  to  3  by  2  mm.  Isaac  Lea  collec- 
tion   No.   501 

LOCALITY  NOT  RECORDED. 

Step,  elliptical  girdle  (intaglio);  orange-brown;  5.02  carats;  15  by  10  by  5 
mm No.    494 
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GARNET,  variety  GROSSULARITE. 

CANADA  (HULL,  OTTAWA  COUNTY,  QUEBEC). 

Brilliant,  square  girdle;  pale  yellow;  1.24  carata;  7  by  4  mm No,    137 

Step-brilliant,  rectangular  girdle;  pale  yellow;  0.6  carat;  6  by  5  by  3  mm.  No.    138 

MEXICO  (XAL08T0C,  MORELOS). 

Step-brilliant,  rectangular  girdle;  deep  rose  pink;  1.2  carats;  7  by  6  by  4  mm.  No.    139 
Step-brilliant,  circular  girdle;  deep  rose  pink;  0.88  carat;  6  by  4  mm No.    140 

GARNET,  variety  PYROPE. 
BOHEML\. 

Necklace  of  103  rose  cut  and  2  cabochon ;  deep  red .    Isaac  Lea  collection No.    475 

Fifty  gems,  rose  cut,  circular  and  elliptical  girdles;  deep  red;  total  weight, 
12.275  carats;  average  size,  4  by  2  mm No.    474 

UNION  OF  SOUTH  AFRICA. 

Six  gems,  brilliant,  circular  girdle;  deep  red;  total  weight,  2.34  carats;  aver- 
age size,  5  by  3  mm No.    464 

UNITED  STATES. 

North  Carolina. 
Macon  County: 

Brilliant,  circular  girdle;  violet-red;  3.079  carats;  10  by  5  mm.    Isaac 

Lea  collection No.    476 

Brilliant,  circular  girdle;  violet-red;  2.09  carats;  8  by  5  mm.    Isaac  Lea 

collection No.    477 

Brilliant,  circular  girdle;   deep  red;  1.476  carats;  7  by  5  mm.    Isaac 

Lea  collection No.    478 

Brilliant,  circular  girdle;  deep  red;  1.46  carats;  7  by  4.5  mm.    Isaac 

Lea  collection No.    479 

Brilliant,  circular  girdle;  deep  red;  1.45  carats;  7.5  by  4  mm.    Isaac 

Lea  collection No.    480 

Brilliant,  circular  girdle;  brown-red;  1.35  carats;  7  by  4  mm.    Isaac 

Lea  collection No.    481 

Brilliant,  circular  girdle;   violet-red;  1.33  carats;  6.5  by  4  nmi.    Isaac 

Lea  collection No.    482 

Brilliant,  circular  girdle;  violet-red;  1.08  carats;  7  by  4  mm.    Isaac 

Lea  collection No.    483 

Brilliant,  circular  girdle;  violet-red;  1.07  carats;  7  by  4  mm.    Isaac  Lea 

collection No.    484 

Brilliant,  circular  girdle;  violet-red;  1.06  carats;  7  by  4  mm.    Isaac  Lea 

collection No.    485 

Brilliant,  circular  girdle;  brown-red;  1.05  carats;  6.5  by  4  mm.    Isaac 

Lea  collection No.    486 

Brilliant,  elliptical  girdle;  violet-red;  0.987  carat;  7  by  6  by  4  mm. 

Isaac  Lea  collection No.    487 

Brilliant,  circular  girdle;  violet-red;  0.915  carat;  6  by  4  mm.    Isaac  Lea 

collection No.    488 

Brilliant,  circular  girdle;  violet-red;  0.835  carat;  6  by  3.5  mm.    Isaac 

Lea  collection No.   489 

Brilliant,  circular  girdle;  deep  violet-red;  0.74  carat;  6  by  4  mm.    Isaac 

Lea  collection No.   490 
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Macon  County — Continued. 

Brilliant,  circular  girdle;  deep  red;  0.718  carat;  6  by  3.5  mm.    Isaac 

Lea  collection No.    491 

Brilliant,  circular  girdle;  brown-red;  0.567  carat;  5  by  3.5  nmi.    Isaac 

Lea  collection No.    492 

GARNET.  Taricty  RHODOLITE. 

UNITED  STATES. 

North  Carolina, 

Step-brilliant,  circular  girdle;  deep  violet-red;  two  stones,  2.0  and  1.97 
carats;  each  7  by  5  nmi.    Isaac  Lea  collection No.    460 

GARNET,  variety  SPESSARTITE. 

UNITED  STATES. 

Virginia. 
Amelia  Courthouse,  Amelia  County: 

Brilliant,  circular  girdle;  orange-brown;  40.115  carats;  21  by  13  mm No.    147 

Brilliant,  circular  girdle;  orange-brown;  11.8  carats;  14  by  8  nmi No.    152 

Step-brilliant,  rectangular  girdle;  orange-brown;  12  by  11  by  8  mm. 

Giftof  Ira  R.Allen No.    154 

Step-brilliant,  rectangular  girdle;  orange-brown;  9.0  carats;  12  by  10 

by  7  mm.    Gift  of  Ira  R.  Allen No.    153 

Brilliant,  circular  girdle;  orange-brown;  7.44  carats;  11.5  by  8  mm No.    148 

Cabochon,  circular  girdle;  orange-brown;  5.797  carats;  11  by  5.5  mm. 

Isaac  Lea  collection No.   155 

Brilliant,  circular  girdle;  oraage-brown;  2.67  carats;  8  by  6  mm No.    150 

Brilliant,  circular  girdle;  orange-brown;  2.49  carats;  8  by  5.5  mm No.    149 

Brilliant,  circular  girdle;  orange-brown;  1.126  carats;  6  by  4  nmi No.    151 

GOLD. 

Native  gold,  either  in  the  form  of  leaf,  nugget,  or  embedded  in 
quartz,  is  often  used  in  the  form  of  s^arf  or  breast  pins  and  is  hence 
recognized  here  by  a  characteristic  form.  It  ranlra,  however,  more 
as  a  curiosity  or  souvenir  than  as  a  commercial  article. 

LIST  OF  SPECIMENS. 

Leaf  gold  mounted  as  a  breastpin.    California.    Isaac  Lea  collection No.  1779 

Oraphic  granite. — See  imder  Miscellaneous  on  page  120. 
Orossularite. — See  under  Garnet. 

GYPSUM. 

Synonyms  or  varieties. — ^Alabaster,  satin  spar,  selenite. 
Composition. — Hydrous  calcium  sulphate,  CaS04.2H30. 
Crystallization. — ^Monoclinic. 
Color. — White  or  colorless. 

Luster. — Vitreous  or  silky  in  fibrous  vlEirieties;  transparent  to 
translucent. 

Hardness. — 2;  entirely  too  soft  to  be  used  as  a  precious  stone. 
Spedjic  gravity. — ^2.32  ±  0.05. 
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Optical  properties. — ^Mean  refractive  index,  X.525;  double  refrac- 
tion weak,  0.009;  optically  biaxial,  positive. 

Method  ofidentiJicaUori. — Can  be  readily  recognized  by  its  softness. 
Gypsum  occurs  in  great  quantities  interstratified  with  other  sedi- 
mentary rocks,  and  the  pure  white  varieties  are  worked  under  the 
name  alabaster.  Only  the  fibrous  form,  satin  spar,  is  utilized  as 
gem  material  and  then  only  in  small  ornaments  as  statuettes,  beads, 
etc.  While  the  luster  of  the  fibrous  variety  is  attractive,  its  softness 
precludes  its  extensive  use,  and  it  brings  little  more  than  the  cost  of 
cutting. 

LIST  OF  SPECIMENS. 

GYPSUM,  variety  SATIN^PAR. 
ENGLAND. 

Cabochon,  elliptical  girdle;  white;  32.03  carats;  29  by  18  by  12  mm.    Gift 

of  Clarence  S.  Bement No.  378 

Bridgeford: 

Two  necklaces  of  63  beads  each,  white,  8  mm.  diameter No.  377 

HEMATITE. 

Composition. — ^Iron  sesquioxide,  FejO,. 

Crystallization. — Hexagonal  (trigonal),  rhombohedral. 

Color. — ^Black;  when  finely  powdered,  red. 

Luster. — ^Metallic;  practically  opaque. 

Hardness. — 6;  fairly  durable. 

Specijic  gravity. — ^5.20  ±0.10. 

Optical  properties. — ^Too  opaque  for  determination  of  optical  prop- 
erties by  ordinary  means. 

The  mineral  can  be  best  distinguished  from  other  black  minerals 
by  the  color  of  its  powder  or  its  red  "streak,"  made  by  rubbing  it  on 
imglazed  porcelain.  Occurs  abimdantly  in  beds  and  in  veins  and 
sedimentary  rocks,  but  is  too  black  for  use  as  a  precious  stone.  Is 
sometimes  cut  into  beads,  intaglios,  etc.,  which  have  a  value  little 
more  than  cost  of  cutting. 

LIST  OF  SPECIMENS. 
ENGLAND. 

Two  intaglios,  tabular,  rectangular;  black;  17.29  and  17.23  carats;  18  by  15 

by  3  mm No.  1245 

Intaglio,  tabular,  rectangular;  black;  11.67  carats;  16  by  11  by  3  mm No.  1247 

Cumberland: 

Necklace  of  48  beads,  spherical;  black;  12  to  8  mm.  diameter No.  1246 

Hiddenite. — See  under  Spodumene. 

Hnntilite. — See  under  Miscellaneous  on  page  120. 

Hyacinth. — See  under  Zircon. 


Digitized  by  VjOOQIC 


CATALOGUE  OF  GEMS  AND  PRECIOUS  STONES.  67 

hypersthem:. 

Variety. — ^Bronzite. 

Composition. — ^Magnesium  and  iron  metasilicate,  (Mg,  Fe)  SiO,. 

OrygtaUization. — Orthorhombic. 

Color. — ^Black,  with  bronze  internal  color;  pleodiroism  distinct 
under  the  microscope. 

Luster. — Submetallic. 

Hardness. — ^5.5;  not  very  durable. 

Specific  gravity. — 3.50  ±0.20. 

Optical  properties. — ^Mean  refractive  index,  1.70;  double  refraction 
moderate,  about  0.01;  biaxial,  negative. 

Hypersthene  and  bronzite  are  members  of  the  pyroxene  family  and 
are  common  constitutents  of  certain  types  of  volcanic  rocks.  They 
occasionally  afford  material  that  can  be  cut  and  are  of  interest  but 
of  Uttle  use  as  precious  stones;  are  sometimes  cut  cabochon  as  a 
cxuiosity. 

UBT  OF  SPECIMENS. 
NORWAY  (FREDRIKflVARN). 

Cabochon,  elliptical  girdle;  black  with  bronze  luster;  15.67  carats;  22  by 
16  by  5  mm No.   422 

lOUTE. 

Synonyms. — Cordierite,  dichroite,  "water-sapphire." 

Composition. — ^Magnesium  aliuninum  metasilicate,  Mg^AlgOeCSiO,),©. 

Crystallization. — Orthorhombic. 

Color. — ^Blue,  usually  somewhat  smoky;  strongly  pleochroic,  from 
yellow  to  blue. 

Luster. — ^Vitreous;  transparent. 

Hardness. — 7;  a  durable  stone. 

Specific  gravity. — 2.65  ±0.05. 

Optical  properties. — ^Mean  refractive  index,  1.54;  double  refraction 
weak,  0.008;  optically  biaxial,  negative. 

The  mineral  occurs  in  pegmatite  and  in  metamorphic  rocks. 
When  cut  in  such  a  direction  that  the  blue  color  shows  at  the  top, 
it  is  used  to  some  extent  as  a  precious  stone.    Its  value  is  slight. 

LIST  OF  BPBCIMENS. 
BAVARIA  (BODENMAIS). 

Rectangular  block;  violet-blue  to  yellow-gray;  7.45  carats;  11  by  9  by  6  mm..  No.  586 

CEYLON. 

Step-brilliant,  rectangular  girdle;  light  blue;  6.76  carats;  14  by  12  by  4  mm. 

Isaac  Lea  collection No.  584 

Step,  rectangular  girdle;  pale  violet-blue;  1.38  carats;  9  by  7.5  by  3  mm No.  585 
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JADE. 

Varieties. — Jadeite  and  nephrite. 

Composition. — Jadeite,  a  mineral  of  the  pyroxene  group,  is  a 
sodium  aluminimi  silicate  (NaAKSiOj)^)  with  a  granular  to  fibrous 
but  compact  structure.  Nephrite,  a  member  of  the  amphibole 
group,  is  a  magnesiimi  calcium  silicate  (Mg3CaSi40i2)  with  a  fibrous 
structure. 

Crystallization. — Monoclinic. 

Color. — Gray  or  white  when  pure;  often  green,  owing  to  the 
presence  of  small  amoimts  of  iron  silicates;  usually  mottled  because 
of  irregular  distribution  of  the  coloring  substance. 

I/aster. — Vitreous;  translucent. 

Hardness. — 6.5;  can  not  be  scratched  by  a  knife,  and  fairly  durable. 

Specific  gravity. — 3.35  ±0.10. 

Optical  properties. — ^Mean  refractive  index  for  nephrite,  1.61;  for 
jadeite  1.67. 

Distinguished  from  imitations  by  its  great  hardness.  True  jade 
is  not  produced  artificially,  but  green  glass  made  cloudy  by  stirring 
in  some  pigment  is  sometimes  used  as  an  imitation.  Not  used  as  a 
precious  stone  in  the  ordinary  sense,  but,  because  of  its  hardness  and 
toughness,  has  been  much  used,  particularly  by  the  Chinese,  for 
ornaments,  carvings,  etc.  The  hardness  renders  work  upon  it 
difficult,  and  causes  genuine  jade  articles  to  bring  high  prices.  Igno- 
rant buyers  are  often  imposed  upon  by  the  substitution  of  a  green 
serpentine  for  the  real  article.  Jadeite  can  usually  be  distinguished 
from  nephrite  by  its  granular  structure,  nephrite  being  more  dis- 
tinctly fibrous. 

LIST  OF  SPECIMENS. 

JADE,  variety  JADEITE. 
CHINA. 

Carved  buckle;  bright  green;  68  by  18  mm.    Isaac  Lea  collection No.  1813 

Clasp  of  gold  containing  two  pieces  of  green  jadeite,  27  by  12  mm.,  at  ends, 

and  one  of  pink  tourmidine,  42  by  25  mm.,  in  center No.  1193 

Carved  pendant;  green  to  light  green;  16.9  carats;  26  by  15  mm.    Isaac 

Lea  collection  (fig.  9,  pi.  12) No,  1814 

Carved  pendant;  green;  18.9  carats;  25  by  12  mm.    Isaac  Lea  coUection 

(fig.  11,  pi.  12) No.  1815 

Two  stones,  irregular  cabochon;  bright  green;  7.5  and  7.14  carats;  14  by  11 

mm No.  1191 

Charm;  pale  green  and  white;  31  by  24  mm.    Isaac  Lea  collection No.  1816 

JADE,  variety  NEPHRITE. 
CHINA. 

Disk  with  flower;  gray-green;  5.5  cm.  diameter.  Gift  of  Clarence  S.Bement.  No.  1186 

Reclining  figure;  light  gray-green;  5.5  by  3.2  cm.    Deposited  by  P.  L.  Jouy.  No.  1189 

Disk  with  slit;  gray-green;  5-5  cm.  diameter No.  1187 

Carved  ornament  or  buckle;  gray-green;  10  by  2  cm No.  1188 
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JAPAN. 
Ring;  light  gray-green,  translucent;  7  cm.  diameter No.  1190 

NEW  ZEALAND. 

Two  cameos  and  one  intaglio;  rectangular  girdle;  dark  green;  18  by  15, 
15  by  12;  16  by  13  mm No.  1185 

Carved  piece,  book-shaped;  28  by  19  by  6  mm.;  and  two  pear-shaped  pend- 
ants, 6.4  and  5.5  cm.  long;  dark  green No.  1184 

UNITED  STATES. 

Alaska. 

One  labret;  olive-green;  9  cm.  long No.  1194 

LOCALITY  NOT  RECORDED. 

Two  cabochons,  rectangular  girdle;  dark  green;  14.76  and  9.5  carats;  20  by 

lirand  14  by  11  mm No.  1192 

Pendant;  three  links  carved  from  one  piece;  pale  gray.  Isaac  Lea  collec- 
tion   No.  1195 

Jadeite. — See  under  Jade. 
Jasper. — See  under  Chalcedony. 

KYANITE. 

Synonym. — Often  spelled  cyanite. 

Composition, — ^Aluminum  oxy-orthosilicate,  AljOj  (SiO^). 

OrystaUizaiion, — ^Triclinic;  habit  bladed. 

Color. — Colorless  when  pure;  often  blue  owing  to  the  presence  of 
impurities  of  unknown  nature. 

Luster. — Vitreous;  translucent  to  transparent. 

Hardness. — 7  in  one  direction,  5  in  the  other;  not  very  durable. 

Specific  gravity. — 3.60  ±0.05. 

Optical  properties. — ^Mean  refractive  index,  1.72;  double  refrac- 
tion moderate,  0.015;  optically  biaxial,  n^ative. 

A  great  variation  in  hardness  is  highly  characteristic.  It  is  rarely 
found  clear  enough  to  be  used  as  a  precious  stone,  but  is  occasionally 
cut. 

U8T  OF  SPECIMENS.       _ 
RUSSIA. 

Step,  rectangular  girdle;  blue;  0.579  carats;  7  by  4  by  2  mm No.  565 

UNITED  STATES. 

North  Carolina. 
Spruce  Pine,  Mitchell  County: 

Step,  rectangular  girdle;  deep  blue;  3.728  carats;  12  by  7  by  5  mm. 
Gift  of  D.  A.  Bowman No.  564 

Knnzite. — See  under  Spodumene. 
Labradorite. — See  under  Feldspar. 
Lapis-lazuli. — See  imder  Lazurite. 


Digitized  by  VjOOQIC 


70  BULLETIN  118,  UNITED  STATES  NATIONAL  MUSEUM. 

LAZURITE. 

Synonym. — ^Lapis-lazuli. 

Composition. — ^The  ornamental  stone  known  as  lapis-IazxiU  is  a 
mixture  of  a  number  of  different  minerals,  but  the  principal  one, 
yielding  the  blue  color,  is  lazurite,  a  sodium  aluminum  sulpho- 
ortho-silicate,  Na^AlaSaCSiOJa. 

OrystaUizaiion. — Isometric. 

Color. — Deep  blue,  due  to  the  peculiar  sulphur  compound  present. 

Luster. — ^Vitreous;  translucent. 

Hardness. — 5;  rather  too  low  for  the  stone  to  be  durable. 

Spedjic  gravity. — 2.40  ±0.10. 

Optical  properties. — Refractive  index,  1.49;  isotropic. 

The  composite  nature  of  the  rock  can  easily  be  made  out  by  close 
examination,  specks  of  pyrite  in  particular  being  almost  always 
visible.  It  is  decomposed  by  hydrochloric  acid  with  the  evolution 
of  hydrogen  sulphide.  It  occurs  in  metamorphic  rocks.  The 
artificial  blue  pigment  known  as  ultramarine  is  essentially  identical 
with  lazurite  in  composition.  Blue  glass  and  blue  stained  chalcedony 
are  often  put  on  the  market  as  imitations.  Lapis-lazuli  is  used  in 
the  manufacture  of  ornaments  of  various  kinds,  and,  being  rather 
difficult  to  carve,  brings  fairly  high  prices.  It  does  not  occiur  in 
masses  of  large  size.  The  only  mineral  with  which  it  is  likely  to 
become  confounded  is  sodalite  (see  p.  97). 

LIST  OF  SPECIMENS. 
CENTRAL  ASIA. 

Watch  charm  carved  in  imitation  of  a  grasshopper;  deep  violet-blue;  19.05 
carats;  40  by  11  by  6  mm No.  S56 

CHILE  (ANDES  MOUNTAINS). 

Slab;  oval;  deep  blue;  33.7  grams  (168.6  carats);  65  by  35  by  7  mm No.  355 

PERSIA. 

Cabochon,  elliptical  girdle;  deep  blue;  35.57  carats;  30  by  27  by  6  mm.  (fig. 
1,  pL  7) No.  354 

Leopardite. — See  under  Miscellaneous  (Porphyry)  on  page  120. 
Lintonite. — See  under  Thomsonite. 

N1\LACHITE  AND  AZURTTE. 

Composition. — Hydrous  copper  carbonate,  Cu3(OH)3(CO,). 
CrystaUizaiion. — ^Monoclinic. 

CoZor. — ^Brilliant  green,  characteristic  of  many  copper  compounds. 
Luster. — ^Vitreous,  or,  in  fibrous  varieties,  silky;  practically  opaque. 
Hardness. — 3.5;  can  be  used  only  where  not  subjected  to  wear. 
Specific  gravity. — 4  ±0.05. 

Optical  properties. — ^Mean  refractive  index,  1.88;  double  refraction 
extremely  strong,  0.2 ;  optically  biaxial,  n^ative. 
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The  mineral  dissolves  with  effervescence  in  hydrochloric  acid, 
yielding  a  yellow  solution  which  together  with  its  color  is  sufficient 
in  most  cases  for  identification.  Occurs  like  azurite  in  weathered 
copper  ores,  and  is  used  for  ornaments,  especially  table  tops,  etc., 
and  was  formerly  valued  very  highly.  As  a  rule,  sound  pieces  of 
only  moderate  size  are  obtainable,  and  on  the  larger  objects  of  art 
small  pieces  are  very  skillfully  utilized  as  a  thin  veneer.  Azurite 
is  associated  with  malachite  in  the  specimen  figured  below  (fig.  7). 

LIST  OF  SPECIMENS. 
SIBERIA. 

Cabochon,  circular  girdle; 

banded    green    and 

brown;  70.8  carats;  34 

by  6  mm.     Isaac  Lea 

collection  (fig.  3,  pi.  7).  No.  1250 
Tabular,  elliptical  girdle; 

banded  dark  and  light 

green;    63.7  carats;  40 

by  32  by  4  mm No.  1248 

Tabular,   circular  girdle; 

dark  green  with  light- 
green  concentric  rings; 

49.79  carats;  31  by 4  mm.  No.  1249 
Cabochon,  elliptical  gir- 
dle;  dark  and  light 

green,    banded;     42.67  Fio.  7.— Malachite  and  azxteite. 

carats;  33  by  26  by  5  mm.  No.  1251 

Microcline. — See  under  Feldspar,  variety  Amazonstone. 
MOLDAVITE:  TEKTITE. 

Synonyms  and  varietal  names. — Local  names  dependent  upon 
sources  are  common,  as  Australites,  billitonites,  and  obsidian  bombs. 
Suess  proposes  the  general  name  tektite  for  the  entire  group. 

Composition. — Glass  high  in  silica,  aliunina,  and  the  alkalies. 

GrystaUization, — None;  amorphous. 

Color. — Green  to  black. 

Luster.— V J  treous . 

Hardness. — 6  to  7. 

Spedjic  gravity. — ^2.31  to  2.5. 

Optical  properties. — ^Refractive  index  variable,  mostly  low;  op- 
tically isotropic. 

Resembles  in  many  cases  ordinary  green  bottle  glass.  Its  lower 
index  of  refraction  distinguishes  it  from  any  natural  crystalline  min- 
eral. Foimd  loose  on  surface  or  in  gravels  in  various  parts  of  Austra- 
lia, Bohemia,  and  Moravia,  and  thought  by  some  to  be  of  artificial, 
and  by  others  of  meteoric  origin.  The  green  variety,  moldavite,  has 
sometimes  been  cut  as  a  gem  stone,  but  is  of  value  only  as  a  curiosity. 
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LIST  OP  SPECIMENS. 
MORAVU. 

Two  stones,  step-brilliant  and  brilliant,  elliptical  and  rectangular  girdles; 
dark  green;  23.11  and  4.95  carats;  24  by  17  by  11  and  13  by  10  by  7  mm. . .   No.  681 

Moonstone. — See  under  Feldspar. 
Moss  Agate. — See  under  Chalcedony. 
Nephrite. — See  under  Jade. 

OBSIDIAN. 

Synonyms  or  varieties. — Rhyolite  glass,  volcanic  glass,  hyaline 
rhyolite. 

Composition. — Glassy  volcanic  rocks  of  variable  composition,  chiefly 
silicates  of  aluminum,  iron,  calcium,  and  the  alkalies. 

Crystallization. — None. 

Color. — Various  shades  of  black,  brown,  or  red. 

Luster. — ^Vitreous;  transparent  to  translucent. 

Hardness. — 5.5. 

Specific  gravity. — Varying  with  composition,  but  mostly  aroimd 
2.5. 

Optical  properties. ^Refrnctive  index  variable,  but  mostly  about 
1.6;  optically  isotropic. 

The  resemblance  to  ordinary  glass  usually  distinguishes  this  mate- 
rial from  other  stones,  but  its  isotropic  character  and  low  index  of 
refraction  are  usually  confirmatory  tests.  Obsidian  is  of  common 
occurrence  in  many  voloanio  regions,  where  it  is  a  result  of  the  rapid 
cooling  of  a  molten  magma  that  under  different  conditions  might 
have  become  crystalline.  Artificial  glasses  similar  in  appearance  to 
obsidian  can  readily  be  prepared.  The  variegated  and  more  brD- 
liantly  colored  varieties  have  sometimes  been  cut,  but  the  color  is 
rarely  sufiiciently  attractive  to  give  it  any  value  other  than  as  a 
curiosity. 

LIST  OP  SPECIMENS. 
MEXICO  (AZTEC  OBSIDIAN  MINE,  NEAR  REAL  DEL  MONTE,  mDALGO). 

Three  stones,  cabochon,  elliptical  girdle;  black  or  dark  brown  with  cat*8-eye 
chatoyancy;  20.33,  13.84,  6.56  carats No.  680 

UNITED  STATES. 

Wyoming. 
Yellowstone  National  Park: 

Two  stones,  cabochon,  rectangular  girdle;  brown-black;  28  by  21  by  7 

and  25  by  19  by  6  mm No.  683 

Two  stones,  cabochon,  elliptical  girdle;  red-brown  with  black  blotches; 

26  by  19  by  6  mm No.  682 

Two  stones,  cabochon,  circular  girdle;  red-brown;  26  by  10  mm No.  684 

Two  stones,    cabochon,    rectangular   girdle;  red-brown  mottled   with 
black ;  22  by  18  by  10  mm No.  686 
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Yellowstone  National  Park — Continued. 

Cabochon,  elliptical  girdle;  dark  gray;  11  carats;  22  by  17  by  6  mm. 

Gift  of  Dr.  Robert  H.  Lambom No.  687 

Two  elliptical  disks;  black;  21  by  17  by  3  mm No.  685 

Oligoclase. — See  under  Feldspar. 
Oliyine. — See  under  Chrysolite. 
Onyx. — See  under  Chalcedony. 

OPAL. 

Composition. — Silica,  containing  a  variable  amount  of  water 
(Si03+nH,0). 

Crystallization. — ^None;  amorphous. 

Color. — Colorless  when  pure,  but  often  tinted  pink,  blue,  and  even 
black  by  impurities;  shows  a  very  brilliant  internal  reflection  color 
owing  to  the  presence  of  innumerable  minute  laminae. 

Luster, — Vitreous;  transparent  to  translucent. 

Hardness. — 6;  by  reason  of  this  moderate  degree  of  hardness,  its 
brittleness,  and  its  porous  nature,  is  not  very  durable  under  ordinary 
conditions  of  wear. 

Specijic  gravity. — 2.1  ±0.1. 

Optical  properties. — Refractive  index  somewhat  variable  because 
of  differences  in  water  content,  but  chiefly  about  1.40;  optically  iso- 
tropic except  where  irregular  distribution  of  the  water  content 
causes  strain  phenomena,  when  double  refraction  may  be  observed. 

No  other  precious  stone  approaches  opal  in  the  internal  color,  so 
that  this  property,  together  with  the  low  specific  gravity  and  index 
of  refraction,  serves  to  identify  it. 

There  are  many  varieties  to  which  specific  names  have  been  given. 
The  precious  opal  exhibits  a  play  of  delicate  colors,  reflecting  now 
one  hue  and  then  another.  The  harlequin  opal  presents  a  variegated 
play  of  colors  on  a  reddish  ground  and  resembles  the  fire  opal.  The 
fire  opal  presents  red  to  yellow  colors,  with  firelike  reflections,  some- 
what irised  on  turning.  Girasol  is  a  blue-white  translucent  kind, 
presenting  red  reflections  in  a  strong  light.  Lechosos  opal  is  a  name 
applied  to  those  kinds  showing  deep  green  flashes  of  color.  Hydro- 
phane  is  a  white  or  light  colored  opaque  kind  which  becomes  trans- 
parent when  immersed  in  water.  Cacholong  is  opaque  porcelain- 
white,  blue-white,  pale  yellow,  or  red.  Opal  agate  is  agatelike  in 
structure.  Jasp-opal  contains  several  per  cent  of  iron,  and  is  the 
analogue  in  opal  of  jasper  in  quartz.  Wood  opal  is  wood  silicified 
by  opal;  sometimes  called  lithoxyle  when  showing  a  woody  structure. 
Hyalite,  or  MuUer's  glass,  is  either  colorless  and  pellucid  like  glass,  or 
a  translucent  blue-white.  Moss  opal  contains  mosslike  inclusions  of 
manganese  oxide  and  is  the  analogue  in  opal  of  the  moss  agate  in 
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quartz.  Tabasheer  is  an  amorphous,  opal-like  silica  deposited  within 
the  joints  of  bamboo;  it  absorbs  water  and  becomes  transparent  like 
hydrophane. 

Opal  occurs  as  a  secondary  deposit  in  fissures  in  many  kinds  of 
rocks,  also  in  petrified  wood  and  other  fossil  material,  being  deposited 
in  the  gelatinous  form  from  solutions  of  silica,  and  hardening  as 
water  is  gradually  expelled.  Material  of  the  composition  of  opal 
can  be  readily  produced  artificially,  but  it  has  never  proved  possible 
to  reproduce  tie  brilliant  internal  color  phenomena  shown  by  the 
natural  mineral.  Opal  is  always  cut  cabochon  to  bring  out  the  color 
to  the  best  advantage,  and,  while  not  always  of  great  value,  it  be- 
comes at  times  one  of  the  most  beautiful  and  fascinating  of  gems  and 
is  correspondingly  expensive. 

The  chief  commercial  sources  are  Australia,  Hungary,  and  Mexico. 
Recently  deposits  in  Nevada  (pi.  9),  have  become  important  sources, 
producing  black  opals  of  extraordinary  size  and  beauty. 

LIST  OF  SPBCIMBNS. 
AUSTRALIA. 

Cabochon,  elliptical  girdle;  blue  and  green;  31.96  carate;  33  by  16  by  10 
mm.    Isaac  Lea  collection No.  1830 

New  South  Wales. 

Slab,  rectangular  girdle;  mosaic;  29  by  46  mm No.  1042 

Abercrombie  River: 

Two  cabochons,  elliptical  girdle;  blue  and  pale  yellow;  5.58  and  3  carats; 

20  by  10  by  4.5  and  14  by  10  by  4  mm.    Gift  of  H.  P.  Petersen No.  1082 

Lightning  Ridge: 

Six  irregular  fragments,  polished;  blue  and  green;  greatest  dimensions, 

38,  28,  25,  21,  21,  and  19  mm No.  1041 

White  Cliffs: 

Necklace  of  50  graduated  beads,  separated  by  crystal  beads;  white  with 

blue  internal  color;  9.5  to  4.5  mm.  diameter No.  1083 

Cabochon,  elliptical  girdle;  blue-green  in  brown  matrix;  22.97  carats; 

24  by  19  by  8  mm No.  1044 

Cabochon,  circular  girdle;  blue-green  in  matrix;  15.96  carats;  17  by  10 

nun No.  1047 

Cabochon,  elliptical  girdle;  blue-green  and  brown  in  matrix;   13.94 

carats  ;17byl5by6  mm No .  1049 

Cabochon,  elliptical  girdle;  green  and  blue  in  matrix;  12.48  carats;  18 

by  15  by  7  mm No.  1045 

Cabochon,  circular  girdle;  blue-green  in  matrix;  12.22  carats;  15  by  6.5 

nmi No.  1050 

Cabochon,  elliptical  girdle;  green-blue  and  red  in  matrix;  11.58  carats; 

22  by  12  by  5  mm No.  1046 

Cabochon,  elliptical  girdle;  violet-blue  in  matrix;  8.84  carats;  16  by  10 

by  7  mm No.  1053 

Cabochon,  elliptical  girdle;  blue-green  in  brown  matrix;  8.06  carats; 

18  by  15  by  4  mm No.  1048 
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White  Cliffs— Continued. 

Cabochon,  elliptical  girdle;  blue-green-red  in  brown  matrix;  7.93  carats; 

16  by  10  by  6  mm No.  1051 

Cabochon,  elliptical  girdle;  blue  and  green,  in  matrix;  6.91  carats;  14.5 

by  11  by  6  mm No.  1052 

Cabochon,  elliptical  girdle;  blue-green;  2.84  carats;  13  by  7  by  4.5  mm. .  No.  1054 

Queensland. 
Barcoo  River: 

Carving  in  form  of  a  pansy;  blue- white  with  fine  play  of  color;  9.26 

carats;  25  by  22  mm.    Isaac  Lea  collection No.  1817 

Six  stones,  cabochon,  3  circular,  3  elliptical  girdles;  blue  and  brown; 

total  weight,  9.225  carats;  average  size,  9  by  7  by  3  mm No.  1077 

Two  cameos  representing  flamingoes  on  limonite;  green-blue No.  1056 

Four  polished  pieces,  rectangular;  precious  opal  in  limonite;  total 

weight,  22.1  carats;  18  by  11  to  17  by  11  mm No.  1055 

Eulo  Mines,  Queensland  border; 

Cabochon,  nearly  heart-shaped  girdle;  red-blue-green;  7.86  carats;  17 

by  15  by  7  mm.    Isaac  Lea  collection No.  1182 

Three  cabochons,  one  double  cabochon;  elliptical,  circular,  and  pear- 
shaped  girdles;  red-blue-green-yellow;  2.69,  2.145,  1.9,  1.06  carats; 

12  by  9.5  by  4.5,  9  by  5,  11  by  7.5  by  4.5,  and  10  by  6  by  3  mm. 

Isaac  Lea  collection No.  1183 

HONDURAS. 

Two  cabochons,  elliptical  girdle;  white  with  opalescent  colors;  38.19  and 

18.22  carats;  33  by  21  by  8,  24  by  19  by  6  nmi No.  1079 

Six  small  cabochons,  elliptical  girdle;  white  with  play  of  colors;  total  weight, 
9.87  carats;  11  by  8  by  6  to  8  by  7  by  4.5  nmi No.  1080 

HUNGARY. 

Cabochon,  rectangular  girdle;  white  with  play  of  colors;  2.645  carats;  10  by  9 

by  5  mm No.  1078 

Czerwenitza: 

Cabochon,  elliptical  girdle;  blue  in  gray  trachyte;  8.245  carats;  20 
by  15  by  6  mm No.  1059 

MEXICO. 

Cabochon,  elliptical  girdle;  translucent  with  internal  color;  19.99  carats;  25 

by  17  by  10  mm No.    461 

Cabochon,  elliptical  girdle;  red;  13.11  carats;  20  by  14  by  8  mm No.  1058 

Cabochon,  circular  girdle;  transparent  with  internal  color;  2.77  carats;  10 

by  9  by  8  mm No.    462 

Lot  of  80  stones,  cabochon,  various  colors  and  sizes No.    826 

Hidalgo. 
District  Zimapan: 

Five  small  gems,  elliptical,  rectangular,  and  circular  girdles;  one 
yellow;  four  white;  total  weight,  12.45  carats.    Isaac  Lea  collection. .  No.  1081 

Queretaro. 

Cabochon,  pear-shaped  girdle;  white  with  internal  color;  24.31  carats;  33  by 

20  by  7  nmi No.  1065 

Cabochon,  elliptical  girdle;  pink  with  play  of  color;  14.95  carats;  25  by  17  by 

6  mm No.  1060 

Cabochon,  elliptical  girdle;  white  with  play  of  color;  12.52  carats;  27  by  14 

by  6  mm No.  1068 
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Oabochon,  elliptical  girdle;  transparent,  slightly  cloudy,  pale  yellow  luster; 

12.46  carats;  20  by  14  by  8  mm No.  1069 

Oabochon,  circular  girdle;  pale  yellow  with  play  of  color;  10.96  carats;  20  by 

6  mm : No.  1061 

Table,  rectangular  girdle;  white  with  play  of  color;  9.32  carats;  19  by  12  by 

4.6  mm No.  1068 

Three  cabochons,  two  elliptical,  one  circular  girdle;  whit«  with  internal 
color;  8.2,  6.74,  5.16  carats;  26  by  11  by  5  mm.,  17  by  3  mm.,  17  by  14  by 

4.5  mm 1 : No.  1066 

Oabochon,  elliptical  girdle;  blue- white  with  play  of  colors;  7.445  carats;  20 

by  13  by  5  mm No.  1064 

Polished  piece,  irregularly  elliptical;  red;  6.57  carats;  20  by  12  by  6  mm No.  1071 

Oabochon,  elliptical  girdle;  white  with  red  and  green  internal  color;  5.96 

carats;  20  by  12  by  4  mm No.  1063 

Oabochon,  pear-shaped  girdle;  white  with  play  of  color;  4.85  carats;  19  by  11 

by  4.5  mm No.  1065 

Five  cabochons,  four  elliptical  and  one  circular  girdle;  red;  5.73,  6.09,  4.43, 
2.77,  and  2.1  carats;  16  by  11  by  5.5, 15.5  by  11  by  6, 13  by  11  by  7, 12  by  9 

by  5,  and  9  by  5.5  mm No.  1067 

Two  cabochons,  oval  girdle;  blue;  3.66  and  2.93  carats;  18  by  7  by  5  and  14 

by9by  5mm.    Giftof  W.J.  Knowlton No.  1057 

Oabochon,  elliptical  girdle;  transparent,  deep  yellow  luster;  1.99  carats;  14 

by  7  by  4  mm No.  1070 

Oabochon,  elliptical  girdle;  opalescent ;  1.445  carats;  12  by  6  by  4  mm No.  1062 

Two  cabochons,  one  square,  one  elliptical  girdle;  transparent  with  play  of 

color;  total  weight,  3.19  carats;  8  by  5,  9  by  7  by  6  mm No.    592 

Oabochon,  elliptical  girdle;  transparent  with  play  of  color;  1.17  carats;  10 

by  7  by  4  mm ,No.    633 

Hacienda  Esperanza: 

Oabochon,  oval  girdle;  transparent  with  harlequin  colors;  14.535  carats; 

25  by  16  by  7  mm.    Isaac  Lea  collection No.  1072 

Oabochon,  oval  girdle;  yellow  with  goigeous  play  of  color;  7.207  carats; 

16  by  12  by  7  mm No.  1073 

Oabochon,  elliptical  girdle;  red  with  play  of  colors;  6.88  carats;  15  by 

12.5  by  7  mm No.  1074 

Oabochon,  oval  girdle;  yellow  with  play  of  colors;  4.855  carats;  15  by 

11  by  6  mm No.  1075 

Oabochon,  elliptical  girdle,  high  summit;  yellow  with  play  of  colors; 
4.2  carats;  11  by  9  by  9  mm No.  1076 

UNITED  STATES. 

Nevada, 

Pendant;  black  with  blue  and  green  internal  color;  16.62  carats;  23  by  13 
by  10.    Isaac  Lea  collection No.  1084 

LOCALITY  NOT  RECORDED. 

Oabochon,  elliptical  girdle;  smoky  with  play  of  colors;  19.28  carats;  28  by  15 
by  7  mm No.  1085 

Oriental  Amethyst. — See  under  Corundum. 
Oriental  Emerald. — See  under  Corundum. 
Oriental  Topaz. — Sec  under  Corundum. 
Orthoclase. — See  under  Feldspar,  variety  Adularia. 
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Calcium  carbonate  is  most  widely  distributed  in  a  number  of 
forms,  the  varieties  depending  upon  differences  in  origin,  crystalliza- 
tion and  structural  condition,  presence  of  impurities,  etc.  With  the 
exception  of  peari  and  coral,  the  many  forms  are  used  more  for 
decorative  piu^poses  than  for  personal  adornment. 

Pearls  are  concretions,  or,  more  correctly,  secretions,  consisting 
essentially  of  calcium  carbonate,  found  in  the  shells  of  certain 
moUusks.  They  are  the  result  of  an  abnormal  secretory  process 
caused  by  an  irritation  of  the  mantle  of  the  moUusk,  resulting  from 
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Fig.  8.— Baroque  pearls. 

the  introduction  into  the  shell  of  some  foreign  body,  such  as  a  grain 
of  sand. 

Pearls  possess  a  luster  peculiar  to  themselves,  which  is  called 
pearly  or  nacreous.  This  luster  may  exist  on  the  exterior  siu^ace 
only  of  the  concretion,  or  the  outer  siu^face  may  be  dull  and  dead 
in  luster  while  an  inner  siu^ace  may  be  clear  and  lustrous.  Their 
specific  gravity  is  2.5  to  2.7;  their  hardness  2.5  to  3.5.  They  may 
be  of  any  shape,  and  in  some  instances  of  considerable  size.  In 
color  they  range  from  an  opaque  white,  through  pink,  yellow,  purple, 
red,  green,  brown,  blue,  black,  in  all  shades;  in  addition  they  may 
be  iridescent.  In  general,  their  color  and  luster  will  be  that  of  the 
interior  shell  siu^ace  adjacent  to  which  they  are  formed. 

The  beauty  and  value  of  pearls  is  dependent  upon  their  color, 
texture  or  ''skin,"  transparency  or  ''water,"  luster,  and  form,  the 
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most  valuable  being  those  which  are  round  or  pear-shaped,  slightly 
transparent,  free  from  specks  or  blemishes,  and  possessing  to  the 
highest  degree  the  characteristic  luster. 

Pearls  are  liable  to  deteriorate  with  age,  contact  with  acids,  gases, 
and  vapors,  and  though  various  methods  are  in  use  for  restoring 
them  to  their  original  beauty,  they  are  by  no  means  to  be  reUed 
upon,  so  that  care  should  be  taken  to  preserve  fine  pearls  by  wiping 
them  after  use  with  a  clean,  soft  cloth  and  keeping  them  wrapped 
and  in  a  closed  box. 

Although  nearly  all  bivalves  with  nacreous  shells  occasionally 
yield  pearls,  practically  all  of  those  of  commerce  are  obtained  from 
only  a  few  families  of  mollusks,  prominent  among  which  are  the 
Aviculidae,  Unionidae,  and  Mytilidae.  The  pearl  oyster  of  the 
Pacific  and  Indian  oceans,  which  has  yielded  the  bulk  of  the  i>earls 
of  the  world,  belongs  to  the  first  of  these  groups.  The  imio,  or  fresh- 
water mussel,  so  abundant  in.  the  rivers  and  lakes  of  North  America, 
belongs  to  the  second. 

The  name  baroque  is  given  to  irregular  and  sometimes  almost 
grotesquely  contorted  forms,  formerly  considered  of  little  value,  but 
now  when  of  good  color  highly  prized.  A  series  of  these  from  fresh- 
water streams  in  the  Mississippi  Valley  is  shown  in  figure  8. 

LIST  OF  SPECIMENS. 
INDIA. 

Necklace  of  148  round  pearls;  two  pear-shaped  pearls;  white.  Gift  of  the 
Imam  of  Muscat Nos.  1846,  1847 

JAPAN  (AGO  BAY). 

Two  culture  pearls,  one  white,  one  pink;  7.5  and  3.9  grains;  7  and  5  mm. 

diameter.    Giftof  T.  Kume No.  1497 

Culture  pearl  in  shell.    Showing  growth  of  culture  pearl.    Gift  of  T.  Kume..  No.  1498 

PANAMA. 

One  lot  of  seed  pearls.    Gift  of  H.  P.  Petersen No.  1500 

UNITED  STATES. 
American  fresh  waters. 

Five  turned  pearls,  white;  total  weight,  61.7  grains;  average  size,  10  by 
6  mm.    Isaac  Lea  collection No.  1495 

Fourteen  wing-shaped;  white,  pale  pink,  pale  brown;  total  weight,  117.2 
grains.    Isaac  Lea  collection No.  14W 

Forty-nine  various  shapes;  white,  pale  pink,  pale  brown;  total  weight, 
321.8  grains.    Isaac  Lea  collection No.  1493 

Arkansas. 
Black  River: 

Three  white  pearls,  48,  38,  and  34  grains.    Isaac  Lea  collection No.  1842 

Two  pink  pearls,  38.4  and  14.6  grains.    Isaac  Lea  collection No.  1841 
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Indiana. 
Wabash  River: 

One  white  pearl,  12.5  grains.    Isaac  Lea  collection No.  1840 

Seventeen  pearls,  various  colors  and  shapes,  total  weight,  168  grains. 

Gift  of  B.  F.  Wheeler No.  1837 

White  River: 

One  white  pearl,  17.8  grains.    Isaac  Lea  collection No.  1839 

Tennessee, 
Holston  and  Clinch  Rivers: 

Thirty- two  small  pearls,  various  colors  and  shapes;  total  weight,  72 
grains.    Isaac  Lea  collection No.  1499 

LOCALITY  NOT  RECORDED. 

Bracelet  and  earrings  of  small  pearls No.  1496 

Fish  carved  from  pearl No.  1513 

Comb  carved  from  pearl No.  1514 

Four  pearl  cat's-eyes,  cabochon,  circular  girdle;  gray-brown  with  pearly 

internal  luster;  average  diameter,  10  mm.    Gift  of  Wirt  Tassin No.    825 

Brooch  of  mother-of-pearl,  carved  in  form  of  a  feather No.  1507 

Brooch  of  mother-of-pearl,  carved  in  form  of  a  leaf,  with  red  portion  of  shell 

to  represent  a  bunch  of  grapes No.  1508 

Peridot. — See  under  Chrysolite. 
Perthite. — See  under  Feldspar. 

PHENACITE. 

Composition, — Beryllium  ortho-silicate,  Be2Si04. 

Crystallization. — ^Hexagonal  (trigonal),  rhombohedral. 

Color. — Colorless  when  pure;  sometimes  colored  yellow  by  traces  of 
impurities. 

Luster. — Vitreous;  transparent. 

Hardness. — 7.5;  very  durable. 

Specific  gravity,— 2, 95  ±0.02, 

Optical  properties. — ^Mean  refractive  index,  1.66;  double  refraction 
moderate,  0.02;  optically  uniaxial,  positive. 

The  mineral  is  best  identified  by  its  optical  properties.     It  occurs  in 
pegmatites  and  in  veins,  and  is  a  rare  mineral  and  not  widely  used 
as  a  precious  stone,  although  it  approaches  the  diamond  in  brilliance, 
especially  in  artificial  light.     The  name,  from  <t>lva^j  deceiver,  is  said » 
to  have  been  applied  on  this  account. 

LIST   OF   SPECIMENS. 
SIBERIA. 

Brilliant,  rectangular  girdle;  colorless;  5.22  carats;  12.5  by  11  by  7  mm. 

Isaac  Lea  collection No.  830 

Brilliant,  square  girdle;  colorless;  2.14  carats;  8  by  5  mm No.  831 

Plasma. — See  under  Chalcedony. 

Porphyry. — See  under  Miscellaneous  on  page  120. 

Prase. — See  under  Chalcedony. 
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PREHNITE. 

Variety, — Chlorastrolite. 

Composition. — Hydrogen       calcium       aluminum      ortho-silicate, 

H3Ca,Al3(SiO,)3. 

Crystallization, — Orthorhombic. 

Color, — White  when  pure,  but  usually  pale  green,  probably  owing 
to  the  presence  of  iron.  The  variety  chlorastrolite  is  mottled  green 
and  white. 

Luster, — Vitreous;  in  chlorastrolite  somewhat  silky;  translucent. 

Hardness, — 6.5;  too  hard  to  be  scratched  readily  by  a  knife;  fairly 
durable. 

Specific  gravity.— 2.90  ±  0. 10. 

Optical  properties. — ^Mean  refractive  index,  1.63;  double  refrac- 
tion strong,  0.03 ;  optically  biaxial,  positive. 

The  mineral  is  distinguished  by  its  hardness  and  optical  proper- 
ties from  other  minerals  that  resemble  it.  It  is  found  in  veins  and 
cavities  in  basic  igneous  rocks,  especially  basalt  and  diabase. 

Ordinary  prehnite  is  rarely  cut  as  a  precious  stone,  as  its  color  is 
too  pale  to  be  attractive.  The  variety  chlorastrolite,  which  is  mostly 
obtained  from  the  beaches  of  Lake  Superior,  is  cut  cabochon  to  bring 
out  the  fibrous  structure,  and  is  used  in  scarfpins,  etc.  It  brings  but 
a  moderate  price,  only  enough  to  pay  for  handling. 

LIST  OP   SPECIMENS. 

UNITED  STATES. 

New  Jersey.  * 

Hoxie's  Quarry,  Paterson,  Passaic  CJoiinty: 

Cabochon,  rectangular  girdle;  light  green;  49.8  carats;*  54  by  14  by  8 

mm... J No.  361 

Two  gems,  cabochon,  circular  girdle;  light  green;  11.98  and  11  carats; 

17  by  6  and  17  by  5  mm No.  362 

PREHNITE.  variety  CHLORASTROUTE. 

Michigan. 
Isle  Royal,  Lake  Superior: 

Cabochon,  elliptical  girdle;  dark  and  light  green,  mottled;  12  carats;  20 

by  17  by  4  mm.  (fig.  2,  pi.  7) No.  364 

Cabochon,  elliptical  girdle;  dark  and  light  green,  mottled;  5.43  carats; 

12  by  8.5  by  6  mm No.  363 

Four  polished  stones,  irregular;  dark  and  light  green,  mottled;  largest, 
7.7  carats;  total  weight  of  three  small  stones,  3.29  carats;  largest  16  by 
11  by  7  mm No.  366 

Three  polished  stones,  two  cabochon,  one  double  cabochon;  gray-green 
with  dark  green  spots;  6.035,  4.87,  and  3.67  carats;  17.5  by  12  by  3, 14 
by  11  by  4,  and  13  by  8  by  4.5  mm.    Isaac  Lea  collection No.  365 
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PYRITE. 

Synonym, — Sulphur-diamond. 

Composition. — Iron  disulphide,  FeSj. 

Crystallization, — Isometric. 

Color, — Brass  yellow. 

Luster, — ^Metallic,  opaque. 

Hardness, — 6;  can  not  be  cut  by  a  knife;  fairly  durable. 

Specific  gravity, — 5  ±  0.05. 

Optical  properties, — Indeterminate. 

Miscellaneous  properties, — Some  varieties  are  easily  decomposed  by 
moist  air,  losing  their  luster  and  gradually  falling  to  pieces.  The 
color  and  luster  are  characteristic. 

Pyrite  is  a  very  unstable  mineral  but  occurs  in  a  great  variety  of 
geological  situations.  It  is  used  usually  without  cutting  or  polishing^ 
as  the  natural  luster  is  very  brilliant.  Being  a  very  common  mineral 
it  is  sold  for  little  more  than  the  cost  of  trimming  and  mounting. 

LIST  OF  SPECIMENS. 

UNITED  STATES. 

Pennsylvania. 
Schuylkill  County: 

Two  pieces,  one  oval,  one  rectangular  girdle;  brass  yellow;  20  by  14  by 

7  and  13  by  10  by  7  mm.    Gift  of  J.  W.  Beath No.  67S 

Pyrope. — See  under  Oamet. 

PYROXENE,  variety  DIOPSIDE. 

Composition, — Calcium  magnesiimi  meta-silicate,  CaMg(Si08)2. 

Crystallization. — ^Monoclinic. 

Color, — Pale  green,  owing  to  the  presence  of  a  small  amount  of 
ferrous  iron. 

Luster. — ^Vitreous. 

Hardness. — 6;  not  very  durable. 

Specific  gravity, — 3.25  ±0.1. 

Optical  properties. — ^Mean  refractive  index,  1.71;  double  refraction 
strong,  0.03;  optically  biaxial,  positive. 

The  mineral  occurs  in  metamorphosed  limestones.  The  color, 
as  a  rule,  is  not  attractive  enough  to  make  it  of  much  importance 
as  a  precious  stone. 

LIST    OF   SPECIMENS. 
CANADA  (RENFREW  COUNTY,  0NT.\  RIO). 

Step-brilliant,  rectangular  girdle;  pale  green;  1.7  carats;  7.5  by  7  by  4.5  mm. 

Isaac  Lea  collection No.  575 

TYROL. 

step,  rectangular  girdle;  very  pale  yellow;  1.65  carats;  9  by  7  by  3  mm No.  576- 

Step-brilliant,  rectangular  girdle;  deep  yellow-green;  1.33  carats;  7.5  by  6 

by  4  mm No.  577 
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UNITED  STATES. 

New  York. 
De  Kalb,  St.  Lawrence  County: 

Oabochon,  elliptical  girdle;  yellow-green;  11.7  carata;  18.5  by  13  by 

6  mm . . : No.  571 

Step-brilliant,  square  girdle;  yellow-green;  2.2  carate;  6.5  by  5.5  mm...  No.  572 
Step-brilliant,  rectangular  girdle ;  pale  green ;  1 .9  carats;  8  by  7  by  5  mm .  No.  573 
Brilliant,  rectangular  girdle;  pale  green;  1.56  carats;  7.5  by  6.5  by  5  mm .  No.  574 

LOCALITY  NOT  RECORDED. 

Step-brilliant,  rectangular  girdle;  yellow-green;  1.18  carats;  10.5  by  5  by 
2.5  mm No.  578 


Fig.  9.— Large  amethystine  quartz. 

QUARTZ. 

Varieties, — Silica,  silicon  dioxide,  occurs  in  nature  under  a  great 
variety  of  forms,  which  are  usually  divided  into  (1)  phenocrystalline 
or  vitreous  varieties,  (2)  the  cryptocrystalline  varieties,  and  (3)  the 
amorphous  or  colloidal  varieties.  Here  are  included  the  glassy,  some- 
times well  crystallized  forms,  known  under  the  names  of  quartz,  rock' 
crystal,  amethyst,  citrine,  and  smoky  quartz;  the  massive  forms 
occurring  mainly  in  veins,  known  as  rose,  or  milky  quartz,  accord- 
ing to  color;  and  a  few  others  with  local  or  trade  names.  Under 
the  cryptocrystalline  and  amorphous  varieties  are  included  those 
which  have,  to  the  naked  eye,  no  evidence  of  having  any  crystalline 
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structure,  but  which  are  so  dense  as  to  appear  ahnost  amorphous. 
(See  under  Chalcedony  and  Opal.) 

Composition. — Essentially  silicon  dioxide,  SiOj;  some  varieties 
contain  admixed  iron  oxides. 

Crystallization, — Hexagonal  (trigonal),  trapezohedral;  crystal  habit 
usually  prismatic,  with  pyramidal  terminations  (fig.  9);  some  va- 
rieties, such  as  chalcedony,  are  only  known  in  the  cryptocrjrstalline 
condition. 

Color. — Colorless  when  pure,  but  many  of  its  important  varieties 
are  based  on  colors  due  to  the  presence  of  impurities. 
Luster. — ^Vitreous;  insome  varieties,  waxy;  transparent  to  opaque. 
Hardness. — 7;  very  durable. 

Specific  gravity. — 2.66  when  pure,  buf  varying  considerably  in 
impure  forms. 

Crystallized  quartz  has  a  mean  refractive  index  of  1.55  and  is 
optically  uniaxial  and  positive.  The  chief  means  of  its  ready  deter- 
mination are,  however,  its  hardness,  which  is  such  that  it  will  scratch 
glass,  its  lack  of  cleavage,  and  general  glasslike  appearance  and 
fracture.  It  is  one  of  the  most  common  of  minerals.  Small  crystals 
have  been  produced  by  artificial  means,  but  never  in  sizes  or  colors  to 
rival  the  natural  material.  Quartz  and  the  cryptocrystalline  varieties 
of  silica  are  much  used  in  the  cheaper  grades  of  jewelry,  and  it  can  be 
scarcely  regarded  as  more  than  a  semiprecious  stone,  although  the 
better  grades  of  amethjrst  are  very  beautiful.  The  other  varieties 
are  worth  little  more  than  the  cost  of  cutting.  (See  fiu^ther  imder 
Chalcedony.) 

The  chief  conunercial  source  of  amethyst  used  in  jewelry  is  the 
Department  of  Artigas  in  northwestern  Uruguay  and  adjacent  parts 
of  Brazil.  A  great  deal  of  the  material  is  exported  to  Germany,  cut, 
and  distributed  throughout  the  world.  Cut  stones  of  the  material  are 
to  be  found  in  all  of  the  leading  towns  of  the  United  States,  and  are 
often  sold  to  the  imwary  public  as  a  local  product.  The  large 
botryoidal  mass  of  crystals  shown  in  a  special  case  at  the  end  of  the 
mineral  hall  is  stated  to  have  come  from  a  gigantic  geode  found  in 
1900  in  the  Province  of  Rio  Grande  do  Sul,  Brazil. 

LIST  OF  SPECIMENS. 

QUARTZ. 

SILESIA. 

T-wo  double  cabochon,  circular  girdle;  colorless,  opalescent;  11.28  and  10.30 

carats;  13.5  by  10  and  13  by  9  mm No.  1410 

Brilliant,  circular  girdle;  pale  yellow,  opalescent;  2.41  carats;  9.5  by  5mm..  No.  1411 

UNITED   STATES. 

Maine. 
IParis,  Oxford  County: 

Cabochon,  rectangular  girdle;  white,  opalescent;  103.26  carats;  44  by  23 
by  12  mm No .  1832 
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Virginia. 
Fairfax,  Fairfax  County: 

Gabochon,  elliptical  girdle;  gray-green,  banded;  8.25  carats;  17  by  12 

by  6mm.    Gift  of  Dr.  Robert  H.  Lambom No.  421 

Two  pieces,  tabular,  keystone  girdle;  gray-green,  banded;  22.57  and 
19.75  carats;  22  by  17  by  5  and  21  by  16  by  5  mm No.  1422 

QUARTZ  with  INCLUSIONS. 

BRAZIL. 

Disk,  elliptical  girdle;  colorless  with  brown  rutile  inclusions;  54.57  carats; 
40  by  35  by  4  mm.    Isaac  Lea  collection No.  1437 


Fio.  10.— Quartz  containing  rutile  needles. 

Cabochon,  elliptical  girdle;  colorless  with  red-brown  needles  of  rutile;  34.73 
carats;  34  by  27  by  6  mm No.  1438 

Cabochon,  elliptical  girdle;  colorless  with  planes  of  green  chlorite;  27.03 
carats;  29  by  21  by  7  mm No.  1440 

JAPAN. 

Cabochon,  elliptical  girdle;  colorless  with  black  hornblende  needles;  18.65 
carats;  24  by  19  by  6  mm.    Isaac  Lea  collection No.  1442 

Double  cabochon,  elliptical  girdle;  colorless  with  green  actinolite  needles; 
17.98  carats;  20  by  15  by  9  mm.    Isaac  Lea  collection No.  1443 

SPAIN   (NEAR  MADRID). 

Cabochon, -elliptical  girdle;  red-brown  with  indistinct  aventurine  particles; 
22.24  carats;  30  by  21  by  5  mm No.  1412 
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SWITZERLAND. 

Cabochon,  elliptical  girdle;  colorless  with  rutile  needles;  63.95  carats;   38 
by  28  by  8  mm No.  1448 

UNION  OF  SOUTH  AFRICA  (GRIQUALAND-WEST). 

Step-cabochon,  rectangular  girdle;   red-brown,  mottled  and  banded  with 
white;  114.93  carats;  40  by  19  by  12  mm No.  1432 

UNITED  STATES. 

Arizona, 
Clip,  Yuma  County: 

Cabochon,  elliptical  girdle;   dark  violet-blue,  full  of  dumortierite; 

77.01  carats;  42  by  30  by  7  mm No.  1433 

Cabochon,  elliptical  girdle;  mottled  dark  violet-blue,  green-blue,  and 
gray,  containing  dumortierite  and  kyanite;  69.71  carats;  45  by  25  by 
7  mm No.  1433 

Arkansas, 
Hot  Springs,  Garland  County: 

Table,  keystone  girdle;   colorless  with  red  and  green  chlorite  layer; 

40.4  carats;  27  by  22  by  9  mm No.  1434 

Step,  square  girdle;  colorless  with  dull  green  chlorite  blotches;  31.5 

carats;  22  by  9  mm No.  1435 

Step,  elliptical  girdle;  colorless  with  dull  green  chlorite  blotches;  21.64 
carats;  24by  19by  7  mm No.  1436 

California. 

Elliptical  disk;  white  with  inclusions  of  yellow  gold;  27  by  21  by  3  mm. .  No.  1650 

Colorado, 

Two  flat  pieces,  heart-shaped  girdle;  colorless  with  black  gOthite  inclusions; 

16.05  and  9.49  carats;  18  by  18  by  8  and  16  by  16  by  5  mm No.  1441 

North  Carolina, 
Alexander  County: 

Flat,  rectangular  girdle;  colorless  with  red-brown  rutile  needles;  24.12 

carats;  24  by  18  by  5  mm No.  1445 

Cabochon,  elliptical  girdle;  colorless  with  numerous  red-brown  rutile 

needles;  13.5  carats;  21  by  17  by  6  mm No.  1446 

Iredell  County: 

Flat,  heart-shaped  girdle;  colorless  with  brown-red  inclusions  of  rutile; 

15  carats;  19  by  18  by  7  mm.    Isaac  Lea  collection No.  1444 

Shelby,  Cleveland  County: 

Six  stones,  four  elliptical,  two  circular  girdles;  colorless  with  pale 
brown  inclusions  of  actinolite  needles;  total  weight,  18.11  carats;  21 
by  7  by  4  to  9  by  4  mm No.  1525 

Rhode  Island, 

Flat,  elliptical  girdle;  green  actinolite  in  gray;  13.77  carats;  28  by  20  by 
3  napi No.  1447 

Virginia. 
Fairfax,  Fairfax  County: 

Table-cabochon,  rectangular  girdle;  colorless  with  dark  gray  chlorite 
inclusions;  6.95  carats;  14  by  11  by  5  mm.  Gift  of  Dr.  Robert  H. 
Lambom No.  1449 


Digitized  by  VjOOQIC 


86  BULLETIN   118,   UNITED  STATES  NATIONAL  MUSEUM. 

LOCALITY  NOT  RECORDED. 

Brilliant,  circular  girdle;  pale  smoky  brown,  with  rutile  needles;  44.615 
carats;  25  by  13.5  carats No.  1439 

Brilliant,  elliptical  girdle;  colorless  with  brown  and  black  rutile  fibers;  7.27 
carats;  15  by  12  by  7  mm.    Isaac  Lea  collection No.  1450 

Table-cabochon,  rectangular  girdle;  colorless,  with  pale  red  rutile  needles; 
6.575  carats;  16  by  12  by  4  mm.    Isaac  Lea  collection No.  1461 

QUARTZ,  variety  AMETHYST. 

BRAZIL. 

Brilliant,  elliptical  girdle;  red-violet;  21.58  carate;  21  by  16  by  11.5  mm No.  1274 

Brilliant,  circular  girdle;  red- violet ;  18.61  carats;  16  by  10  mm No.  1277 

Step-brilliant,  elliptical  girdle;  red-violet;  17.47  carate;  22  by  16  by  8  nmi. .  No.  1273 

Brilliant,  circular  girdle;  red-violet;  16.36  carate;  17  by  10  mm No.  1275 

Step-brilliant,  elliptical  girdle;  red-violet,  smoky;  10.69  carate;  16  by  15  by 

8  mm No.  1276 

Step-brilliant,  circular  girdle;  pale  red-violet;  8.025  carate;  13  by  8  mm No.  1278 

Necklace  of  61  beads,  separated  by  rock  crystal  beads;  pale  to  dark  red- violet; 

11  to  5  nmi.  diameter No.  1279 

Minas  Geraes: 

Step-brilliant,  elliptical  girdle;  deep  red-violet;  182.57  carate;  48  by  33 
by  21  mm.    Isaac  Lea  collection No.  1272 

GERMANY  (HARZ  MOUNTAINS). 

Step-brilliant,  irregular  elliptical  girdle;  very  pale  red-yiolet;  2.71  carate; 
lOby  9by  6  mm.    Gift  of  Dr.  Henry  A.  Fischer No.  1280 

JAPAN. 

Step-brilliant,  irregular  oval  girdle;  pale  red-violet;  24.175  carate;  21  by  19 
by  11  mm No.  1281 

Step-brilliant,  irregular  triangular  girdle;  mottled  very  pale  to  deep  violet; 
17.09  carate;  24  by  15  by  9  mm.    Isaac  Lea  collection No.  1S87 

Step-brilliant,  elliptical  girdle;  very  pale  violet;  12.76  carate;  19  by  14  by  9 
mm.    Isaac  Lea  collection ; No.  1388 

SIBERIA. 

Brilliant,  square  girdle;  deep  red-violet;  eleven  stones,  total  weight,  3.925 
carate;  average  size  5  by  3  nmi No.  1282 

UNITED  STATES. 

Maine. 
Stow,  Oxford  County: 

Step-brilliant,  circular  girdle;  deep  red- violet;  22.9  carate;  19  by  12  mm.  No.  1271 
Rose,  elliptical  girdle;  red-violet;  13.05  carate;  17  by  14  by  10  nun No.  1270 

North  Carolina. 
Amity  Hill,  Alexander  County: 

Double-brilliant,  circular  girdle;  red- violet;  44.5  carate;  24  by  15  mm. 

Isaac  I^ea  collection No.  1298 

Franklin,  Macon  County: 

Step-rose,  briolette,  heart-shaped  girdle;  red-Aiolet;  15.32  carate;  17  by 

17  by  11mm No.  1297 

Step-brilliant,  rectangular  girdle;  deep  red-violet;  21.03  carate;  21  by 

16  by  10  mm.    Isaac  Lea  collection No.  1300 

Macon  County: 

Brilliant,  elliptical  girdle;  red-Aiolet;  10.185  carate;  17  by  13  by  8  mm. .  No.  1285 
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Statesville,  Alexander  County: 

Step-brilliant,  elliptical  girdle;  pale  red-violet;  202.47  carats;  46  by  34 

by  22  mm.    Isaac  Lea  collection No.  1286 

Double-briUiant,  circular  girdle;  deep  reil -violet;  122.067  carats;  32  by 

23  mm.    Isaac  Lea  collection No.  1287 

Step-brilliant,  circular  girdle;  red-violet;  33.2  carats;  21  by  14  mm. 

Isaac  Lea  collection No.  1288 

Step-brilliant,  circular  girdle;  red-violet;  27.48  carats;  20  by  14  mm. 

Isaac  Lea  collection No.  1289 

Step-brilliant,  circular  girdle;  red-\'iolet;  12.88  carats;  15  by  11  mm. 

Isaac  Lea  collection No.  1290 

Step-brilliant,  circular  girdle;  pale  red- violet;  9.99  carats;  14  by  10 

mm.    Isaac  I^ea  collection No.  1291 

Step-brilliant,  circular  girdle;  pale  red- violet;  9.95  carats;  14  by  10 

min.     Isaac  Lea  collection No.  1292 

•  Step-brilliant,  circular  girdle;  red-violet;  9.32  carats;  H  by  10  mm. 

Isaac  Lea  collection No.  1293 

Step-brilliant,  circular  girdle;  pale  red-violet;  6.55  carats;  12  by  8  mm. 

Isaac  Lea  collection No.  1294 

Step-brilliant,  circular  girdle;  very  pale  red-violet;  6.22  carats;  12  by  8 

mm.     Isaac  Lea  collection No.  1295 

Step-brilliant,  circular  girdle;  very  pale  red-violet;  2.42  carats;  8  by  6 

mm.     Isaac  T^ea  collection No.  1296 

Warlick,  Burke  County: 

Step-brilliant,  elliptical  girdle;  pale  red- violet;  14.98  carats;  18  by  16 

by  9  mm.    Isaac  Lea  collection No.  1284 

Pennsylvania, 

Upper  Providence,  Delaware  County: 

Double  brilliant,  circular  girdle;  red- violet;  53.65  carats;  24  by  18  mm. 

Isaac  Lea  collection No.  1299 

Step-brilliant,  octagonal  girdle;  red-violet;  36.157  carats;  21  by  15  mm. 
Isaac  Lea  collection No.  1283 

Virginia. 
Nelson  County: 

Brilliant,  circular  girdle;  deep  red- violet;  18.7  carats;  17  by  12  mm. 

Isaac  Lea  collection No.  1301 

LOCALITY  NOT  RECORDED. 

Step-brilliant,  elliptical  girdle;  deep  red- violet;  33.47  carats;  25  by  21  by 

10  nam No.  1302 

Step-brilliant,  rectangular  girdle;  pale  red-Adolet;  21.28  carats;  23  by  18  by 

9  mm No.  1303 

Step,  rectangular  girdle,  intaglio;  pale  red-violet;  15.05  carats;  18  by  16  by 

9  mm No.  1309 

Step-brilliant,  elliptical  girdle;  red-violet;  9.725  carats;  17  by  13  by  9  mm. .  No.  1304 

Brilliant,  elliptical  girdle;  red-violet;  6.34  carats;  14  by  12  by  8  mm No.  1305 

Step-brilliant,  oval  girdle;  pale  red- violet;  5.9  carats;  16  by  13  by  6  mm. 

Isaac  Lea  collection No.  1308 

Step-brilliant,  elliptical  girdle;  red-violet;  5.11  carats;  14  by  11  by  6  nmi. .    No.  1306 
Step-brilliant,  octagonal  girdle;  red-violet;  4.66  carats;  11  by  10  by  7  mm. .  No.  1307 
Step-brilliant,  elliptical  girdle;  pale  violet  and  violet;  two  gems,  17.37  and 
8.9  carats;  20  by  16  by  9  and  15  by  12  by  8  mm.    Bequest,  Miss  Harriet 
Jelcyll No.  1389 
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Step-brilliant,  elliptical  girdle;  very  pale  violet;  three  gems,  5.38,  3.87, 
and  2.47  carats;  17  by  12  by  8,  12  by  9  by  6,  and  11  by  8  by  5  mm.  Be- 
quest, Homer  N.  Lockwood No.  1390 

Eleven  gems,  step-brilliant,  10  elliptical,  1  square  girdle;  deep  to  very 
pale  violet;  total  weight,  34.85  carats;  15  by  12  by  7  to  8  by  7  by  5  mm. .  No.  1386 

Twenty-one  gems,  step-brilliant  and  brilliant,  various  girdles;  deep  to  very 
pale  violet;  total  weight,  89.55  carats;  18  by  14  by  8  to  7  by  7  by  4  mm. 
Isaac  Lea  collection No.  1385 

QUARTZ,  variety  CATALINITE. 
SANTA  CATALINA  ISLAND. 

Cabochon,  elliptical  girdle;  green,  red,  and  brown,  mottled;  three  stones, 
77.1,  37.48,  and  16.82  carats;  51  by  28  by  7,  40  by  19  by  6,  34  by  13  by 
5  mm '. ....  No.  1538 

QUARTZ,  variety  CATS-EYE. 
BAVARIA. 

Two  gems,  cabochon,  circular  girdle;  gray-green;  2.86  carats;  7  by  4  nmi..  No.  1417 
Cabochon,  elliptical  girdle;  brown-green;  14.69  carats;  22  by  13  by  7  mm..  No.  1418 

CEYLON. 

Cabochon,  elliptical  girdle;  pale  green;  11.61  carats;  18  by  14  by  7  mm —  No.  1416 

Cabochon,  elliptical  girdle;  pale  green;  9.06  carats;  15  by  12  by  8  mm No.  1415 

Four  gems,  cabochon,  elliptical  girdle;   pale  green;   36.78,  11.55,  8.7,  and 
2.375  carats;  29  by  17  by  10,  20  by  9  by  9, 14  by  12  by  8,  and  10  by  6  by  5 
mm.    Isaac  Lea  collection No.  1414 

HUNGARY. 

Two  gems,  cabochon,  elliptical  girdle;  dark  gray-green;  5.57  and  2.28  carats; 
14  by  10  by  6  and  12  by  8  by  4  mm No.  1419 

INDIA  (MADRAS). 

String  of  22  beads,  pale  green,  52.68  carats,  10  by  6  to  6  by  4  mm No.  1420 

UNITED  STATES. 

Rhode  Island, 
Cumberland,  Providence  County: 

Cabochon,  elliptical  girdle;  dark  green;  7.57  carats;  19  by  13  by  5  mm.  No.  1413 

LOCALITY  NOT  RECORDED. 

Cabochon,  circular  girdle;  dark  gray-green;  1.71  carats;  9  by  4  mm No.  1421 

QUARTZ,  variety  CITRINE. 
AUSTRALIA. 

Step-brilliant,  elliptical  girdle;   deep  yellow-brown;   169  carats;  45  by  34 

by  18  mm No.  1373 

BRAZIL. 

Step-brilliant,  elliptical  girdle;   pale  yellow;   159.85  carats;   44  by  33  by 

20  mm No.  1310 

Step-brilliant,  elliptical  girdle;  yellow-brown;   155.72  carats;  43  by  35  by 

18  mm No.  1311 

Step-brilliant,  elliptical  girdle;  pale  brown-yellow;  59.33  carats;  32  by  25 

by  13  mm No.  1312 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  54.57  carats;  30  by  23  by 

13  mm No.  1313 
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Step-brilliant,  rectangular  girdle;    pale  yellow;    35  carats;    23  by  20  by 

11  mm No.  1314 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  33.3  carats;  27  by  20  by 

11  mm No.  1315 

Step-brilliant,  elongated  octagonal  girdle;  brown-yellow;  25.18  carats;  24 

by  18  by  9  mm No.  1318 

Step-brilliant,  rectangular  girdle;  pale  yellow;  25  carats;  22  by  16  by  11 

mm.    Isaac  Lea  collection No.  1316 

Step-brilliant,  elliptical  girdle;  brown-yellow;   24.25  carats;  24  by  18  by 

10  mm No.  1317 

Step-brilliant,  rectangular  girdle;  pale  yellow;  22.18  durats;  20  by  17  by 

10  mm No.  1319 

Step-brilliant,  elliptical  girdle;  pale  green-yellow;  14.1  carats;  19  by  14  by 

7  mm No.  1320 

Step-brilliant,  elongated  octagonal  girdle;  pale  green  yellow;  11.92  carats; 

16  by  12  by  9  mm No.  1321 

Step-brilliant,  elliptical  girdle;  pale  green-yellow;  9.5  carats;  17  by  13  by 

7  mm No.  1323 

Step-brilliant,  elliptical  girdle;  pale  yellow,  cloudy;  9.15  carats;  17  by  13 

by  8  mm No.  1322 

Brilliant,  rectangular  girdle;  very  pale  yellow,  almost  colorless;  8.48  carats; 

15  by  13  by  8  mm No.  1324 

Step-brilliant,  elliptical  girdle;  pale  yellow,  cloudy;  7,25  carats;  16   by 

11.5by7mm.... No.  1327 

Brilliant,  elliptical  girdle;  pale  green-yellow;  7.185  carats;  15  by  11.5  by 

8  mm No.  1325 

Brilliant,  elliptical  girdle ;  pale  green-yellow ;  6.75  carats ;  15  by  11  by  7  mm .  No.  1326 
Step,  octagonal  girdle;  pale  yellow;  4.51  carats;  12  by  5  mm.    Isaac  Lea 

collection No.  1329 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  4.425  carats;  12  by  10  by 

7  mm.    Isaac  Lea  collection No.  1330 

Three  gems,  step-brilliant,  elliptical  girdle;  yellow-brown;  6.62,  5.25,  and 

3.97  carats;  17  by  11  by  6,  14  by  11  by  6,  and  12  by  9  by  5.5  mm. ...:.. .  No.  1328 

ITALY. 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  51.14  carats;  29  by  22  by 
12  nun.    Isaac  Lea  collection No.  1332 

SCOTLAND. 

Step-brilliant,  octagonal  girdle;  brown-yellow;  35.2  carats;  22  by  13  mm. . .  No.  1374 
Step-brilliant,  elliptical  girdle ;  brown-yellow ;  8.12  carats ;  17  by  13  by  10  mm.  No.  1375 

SWITZERLAND. 

Step,  rectangular  girdle;  pale  yellow;  91.88  carats;  34  by  27  by  15  mm —  No.  1331 

UNITED  STATES. 

ColoradOi 
Florissant,  Teller  County: 

Step-brilliant,  elliptical  girdle;  pale  yellow;  143.32  carats;  40  by  28 

by  20  mm.    Isaac  Lea  collection No.    456 

North  Carolina, 
White  Plains,  Surry  County: 

Brilliant,  square  girdle;  very  pale  yellow;  136.34  carats;  34  by  23  mm. 

Isaac  Lea  collection No.  1333 

4555—22 8 
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LOCALITY  NOT  RECORDED. 

Step-brilliant,  elliptical  girdle;  very  pale  yellow;  99.65  carats;  37  by  30  by 

15  mm.    Isaac  Lea  collection No.  1372 

Step-brilliant,  elliptical  girdle:  yellow;  58.24  carats;  33  by  23  by  12  mm...  No.  1360 
Step-brilliant,  elliptical  girdle;  pale  yellow;  34.31  carats;  28  by  21  by  9  mm.  No.  1361 
Step,  elongated  octagonal  girdle;  yellow;  33.89  carats;  26  by  17.5  by  11  mm. .  No.  1362 

Step-brilliant,  square  girdle;  pale  yellow;  29.29  carats;  20  by  12  mm No.  1363 

Step-brilliant,  rectangular  girdle;  yellow;  21.35  carats;  20  by  17  by  9  mm. .  No.  1364 
Step-brilliant,  elliptical  girdle;  pale  yellow;  18.5  carats;  20  by  16  by  9  mm..  No.  1366 
Step-briUiant,  elliptical  girdle ;  deep  yellow ;  17.16  carats;  21  by  17  by  10  mm .  No.  1365 
Brilliant,  elliptical  girdle;  deep  yellow-brown;  12.81  carats;  18  by  14  by 

9  mm.    Isaac  Lea  collection No.  1382 

Step,  elongated  octagonal  girdle;  pale  yellow;  11.225  carats;  17  by  14  by 

7nmi No.  1367 

Step-brilliant,  rectangular  girdle,  intaglio;  red-brown;  10.74  carats;  18  by  14 

by  7  mm.    Isaac  Lea  collection No.  1381 

Step-brilliant,  elliptical  girdle;  pale  yellow;  6,3  carats;  15  by  11  by  6.5  mm.  No.  1368 

Brilliant,  elliptical  girdle;  pale  yellow;  6.17  carats;  14  b>  12  by  7  mm No.  1369 

Brilliant,  circular  girdle;  yellow-brown ;  1.215  carats;  7  by  5  mm No.  1384 

Two  gems,  step-briUiant,  rectangular  girdle;  pale  yellow  and  very  pale 
yellow;  13.32  and  8.37  carats;  18  by  15  by  8  and  17  by  14  by  5  mm.    Isaac 

Lea  collection .' No.  1380 

Two  gems,  step-brilliant,  square  and  elliptical  girdles;  very  pale  yellow, 

almost  colorless;  4.74  and  2.32  carats;  12  by  5  and  10  by  8  by  5  mm No.  1371 

Two  gems,  step-brilliant,  elliptical  girdle,  brilliant,  irregular  oval  girdle; 

pale  yellow;  3.5  and  3.45  carats;  13  by  10  by  5  and  12.5  by  11  by  5  mm. .  No.  1370 
Three  gems,  step-brilliant,  elliptical  girdle;  yellow;  30.135, 19.52,  and  12.33 
carats;  25  by  18  by  12|  22  by  17  by  8,  and  18  by  15  by  7  mm.    Isaac  Lea 

collection No.  1376 

Five  gems,  step-brilliant,  elliptical  girdle;  very  pale  and  pale  yellow;  total 
weight,  18.6  carats;  14  by  9  by  6  to  11  by  9  by  6  mm.  Isaac  Lea  collec- 
tion  No.  1377 

Six  gems,  step-brilliant,  pear-shaped  girdle;  pale  yellow;  total  weight, 

13.135  carats;  14  by  8  by  5  to  12  by  6  by  4  mm No.  1383 

Nine  gems,  step-brilliant,  elliptical  girdle;  pale  yellow;  7.125  to  1.45  carats; 

average  size,  14  by  10  by  6  mm.    Isaac  Lea  collection No.  1378 

Eleven  gems,  brilliant,  circular  girdle;  pale  yellow;  total  weight,  8.12  carats; 

10  by  5  and  3  by  4  mm. ;  6  by  4  mm. ,  average  size  of  nine.    Isaac  Lea  col- 
lection   No.  1379 

QUARTZ,  variety  ROCK  CRYSTAL. 

BRAZIL. 

Cabochon,  circular  girdle;  coloriess;  92.73  carats;  32  by  16  mm No.  1391 

Step-briUiant,  rectangular  girdle;  colorless;  3.21  carats;  13  by  10.5  by  4  mm. 
Isaac  Lea  collection No.  1392 

QERBiANY. 

Two  lenses,  cabochon,  circular  girdle;  colorless,  23.25  and  18.63  carats;  21 
by  9  and  19  by  9  mm.    Isaac  Lea  collection No.  1398 

ITALY. 

Step,  octagonal  girdle;  colorless;  10.84  carats;  13  by  10  mm.  Isaac  Lea  col- 
lection  No.  ISM 
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JAPAN. 

Two  spheres;  colorless;  38.11  and  23.86  carate;  18  and  15  ram.  diameter. 

Isaac  Lea  collection No.  1396 

Thirteen  gems;  various  cuts;  colorless;  total  weight,  .50.88  carats;  17  by  13 

by  5.5  to  7  by  7  by  5.5  mm.    Isaac  Lea  collection No.  1395 

UNITED  STATES. 

North  Carolina, 

Chestnut  Hill  Township,  Ashe  County: 

Brilliant,  circular  girdle;  colorless;  353.62  carats;  47  by  26  mm.    Isaac 

Lea  collection No.  1397 

Brilliant,  circular  girdle;  colorless;  350  carats;  50  by  23  mm.    Isaac 

Lea  collection No.  1398 

Brilliant,  circular  girdle;  colorless;  19.58  carats;  17  by  12  mm.    Isaac 

Lea  collection  — : No.  1399 

LOCALITY  NOT  RECORDED. 

Step-brilliant,  elliptical  girdle;  colorless;  47.035  carats;  39  by  21  by  13  mm.  No.  1400 

Tetrahexahedron;  colorless;  32.66  carats;  16  mm.  diameter No.  1409 

Brilliant,  pear-shaped  girdle;  cobrless;  23.01  carate;  26  by  18  by  9  mm No.  1401 

Step-brilliant,  rectangular  girdle;  colorless;  24.5  carats;  23  by  19  by  8  mm. .  No.  1403 
Four  gems,  step-brilliant,  elliptical  girdle;  colorless;  18.58,  11.15,  9.52,  and 

8.34  carats;  18.5  by  16  by  11, 16  by  13.5  by  9,  15  by  13  by  9,  and  13  by  12 

by  9  mm No.  1402 

Step,  rectangular  girdle;  colorless;  15.92  carats;  20  by  18  by  7  mm.    Isaac 

Lea  collection No.  1406 

T^o  genw,  brilliant,  one  oval,  one  elongated  octagonal  girdle;  13.96  and 

13.41  carats;  24  by  18  by  4  and  19.5  by  15  by  6  mm No.  1404 

Two  gems,  step-brilliant,  elliptical  girdle;  colorless;  5.95  and  4.98  carats;  15 

by  13  by  9  and  14  by  13  by  9  mm.    Isaac  Lea  collection No.  1407 

Eight  gems,  various  cuts;  colorless;  total  weight,  33.23  carats;  average  size, 

9  by  5  mm * No.  1405 

Thirteen  gems,  variously  cut;  colorless;  total  weight,  62.4  carats;  13  by  7.5 

to  10  by  5  mm.    Isaac  Lea  collection No.  1408 

QUARTZ,  variety  ROSE. 
BAVARIA    (ZWIE8EL). 

Step-brilliant,  rectangular  girdle;  very  pale  pink,  opalescent;  16  carats;  20 
by  15  by  18.5  mm No.  1269 

Mixed-cabochon,  elliptical  girdle;  pale  pink;  13.2  carats;  22  by  13  by 
7  mm No.  1268 

BRAZIL. 

Necklace  of  34  spherical  beads;  pink  to  pale  pink;  15  to  9  mm.  diameter No.  1831 

CEYLON. 

Brilliant,  rectangular  girdle;  pale  pink,  opalescent;  43.49  carats;  25  by  20 
by  15  mm No.  1267 

FRANCE. 

Brilliant,  elliptical  girdle;  pale  pink,  opalescent;  18.43  carats;  19  by  15  by 

'  11mm No.  1266 
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UNITED  STATES. 

Maine, 
Paris,  Oxford  CJounty: 

Cabochon,  elliptical  girdle;  pale  pink,  opalescent;  66.18  carats;  35  by 

26  by  II  mm No.  1263 

Stonebam,  Oxford  County: 

Gabocbon,  elliptical  girdle;  pale  pink;  opalescent;  19.83  carats;  23  by 
17  by  7  mm No.  1264 

North  Carolina. 
McDowell  County: 

Four  rose  cut  beads;  very  pale  pink,  opalescent;  total  weight,  38.4 
carats;  two  12  mm.  diameter,  two  10  mm No.  1265 

QUARTZ,  variety  SMOKY. 

CEYLON. 

Brilliant,  elliptical  girdle;  smoky  yellow-brown;  128.1  carats;  39  by  30  by  16 

mm.    Isaa«  I^ea  collection No.  1343 

Step-brilliant,  rectangular  girdle;  pale  smoky  yellow;  97.02  carats;  31  by  26 

by  18  mm.    Isaac  Lea  collection No.  1344 

Step,  square  girdle;  pale  smoky  yellow;  62.95  carats;  27  by  12  mm.    Isaac 

Lea  collection No.  1345 

Step-brilliant,  circular  and  rectangular  girdles;  very  pale  brown;  20.69  and 

6.79  carats;  17  by  11  mm.  and  15  by  10  by  6  mm.  Isaac  Lea  collection.  No.  1347 
Step-brilliant,  rectangular  girdle;  smoky  brown;  6.96  carats;  18  by  13  by  4 

mm.    Isaac  Lea  collection No.  1346 

SCOTLAND  (ABERDEENSHIRE). 

Two  gems,  step-brilliant,  rectangular  girdle;  pale  smoky  brown;  15  and  6.73 
carats;  19  by  16  by  7  and  14  by  12  by  6  mm.    Isaac  Lea  collection No.  1342 

SWITZERLAND. 

Step-brilliant,  elliptical  girdle;  pale  smoky  brown;  268.5  carats;  51  by  40  by 
21  mm No.  134S 

UNITED  STATES. 

Arkansas. 
Magnet  Cove,  Hot  Springs  County: 

Brilliant,  elliptical  girdle;  deep  smoky  brown;  80  carats;  36  by  27  by  15 
mm , No.  1334 

Colorado. 
Florissant,  Teller  County: 

Brilliant,  elliptical  girdle;  pale  smoky  brown;  785.20  carats;  73  by  54 

by  33  mm.     Isaac  Lea  collection No.  1335 

Pikes  Peak,  El  Paso  County: 

Brilliant,  circular  girdle;  smoky  brown;  163.44  carats;  35  by  27  mm. . .  No.  1336 

Maine. 

Mount  Mica,  Paris,  Oxford  County: 

Step-brilliant,  elliptical  girdle;  smoky  yellow-brown;  17.58  carats;  18 
by  15  by  11mm No.  1337 
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Stoneham,  Oxford  County: 

Step-brilliant,  square  girdle;  deep  smoky  brown;  62.977  carats;  27  by  14 
mm No.  1338 

North  Carolina, 

Mount  Pisgah,  Alexander  County: 

Brilliant,  elliptical  girdle;  very  pale  smoky  brown,  almost  colorless; 

543.38  carats;  68  by  51  by  25  mm.    Isaac  Lea  collection No.  1339 

Spring  Mountain,  Iredell  County: 

Brilliant,  elliptical  girdle;  pale  smoky  brown;  284.09  carats;  55  by  42 
by  20  mm.    Isaac  Lea  collection No.  1340 

Virginia. 
Fairfax,  Fairfax  County: 

Three  gems,  brilliant,  elliptical  and  rectangular  girdles;  smoky  brown; 
8.16,  5.58,  and  2.87  carats;  16  by  13  by  7,  15  by  10  by  6,  and  11  by 
8  by  5  mm No.  1341 

LOCALITY*  NOT  RECORDED. 

Brilliant,  rectangular  girdle;  smoky  brown;  241.73  carats;  49  by  35  by  22 

mm.    Isaac  Lea  collection No.  1351 

Step-brilliant,  elliptical  girdle;  smoky  brown;  83.22  carats;  35  by  28  by  14 

mm , No.  1353 

Step-brilliant,  square  girdle;  pale  brown;  53.58  carats;  25  by  14  mm.    Isaac 

Lea  collection No.  1352 

Step-brilliant,  elliptical  girdle;  smoky  brown;  41.8  carats;  28  by  19  by  12 

mm No.  1354 

Tetragonal  prism;  smoky  brown;  24.68  carats;  24  by  11  mm No.  1349 

Two  cuff  buttons,  circular  girdle;  smoky  brown;  20  carats  each;  19  mm. 

diameter No.  1350 

Step-brilliant,  rectangular  girdle;  smoky  brown;  13.1  carats;  19  by  16  by 

6  mm.     Isaac  Lea  collection No.  1357 

Two  gems,  step-brilliant,  elongated  octagonal  girdle;  very  pale  smoky 

brown;  5.57  and  3.25  carats;  12  by  10  by  7  and  12.5  by  9  by  4  mm.    Isaac 

Lea  collection No.  1358 

Step-brilliant,  elliptical  girdle;  pale  smoky  brown;  4.95  carats;  14  by  11  by 

5  mm.    Isaac  Lea  collection No.  1359 

Step-brilliant,  rectangular  girdle;  pale  smoky  brown;  3.57  carats;  12  by 

9.5  by  5  mm No.  1356 

Three  gems,  step-brilliant,  elliptical  girdle;  smoky  yellow-brown;  11.25, 

6.61,  and  3.81  carats;  17  by  14  by  9, 14  by  11.5  by  7,  and  12  by  10  by  6  mm.   No.  1355 

Bhodolite.    See  under  Garnet. 

RHODONITE. 

Composition. — ^Manganese  metasilicate,  MnSiOj. 
Crystallization. — Triclinic. 

Color. — ^Pink,  characteristic  of  manganese  compounds. 
Luster. — Vitreous;  translucent. 
Hardness. — 6;  not  very  durable. 
Specific  gravity. — 3 .50  ±0.10. 

Optical  properties. — ^Mean  refractive  index,  1.73;  double  refraction 
moderate,  0.01;  optically  biaxial,  negative. 
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Alters  to  black  manganese  oxides  in  moist  air.  The  mineral  is 
distinguished  by  its  color,  rather  high  specific  gravity,  and  optical 
properties.  It  is  sometimes  cut  cabochon  and  used  for  scarfpins, 
buttons,  etc.,  but  more  often  carved  into  ornaments.  Worth  Uttle 
more  than  the  cost  of  cutting. 

LIST  OF  SPECIMENS. 
RUSSIA  (URAL  MOUNTAINS,  EKATERINBURG  DISTRICT). 

Necklace  of  47  beads;  rose  cut;  dull  red;  10  mm.  diameter No.  381 

Two  sleeve  buttons,  circular;  dull  red;  35  mm.  diameter No.  383 

UNITED  STATES. 

California, 
Happy  Camp,  Siskiyou  County: 

Cabochon,  circular  girdle;  light  red  and  gray;  10.715  carats;  18  by  4  mm . .   No.  370 

MasMOchustlU. 

Cummington,  Hampshire  County: 

Flat  ellipsoid;  dull  pink;  36  by  26  by  12  mm No.  384 

New  Jersey, 

Trotter  Mine,  Franklin,  Sussex  County: 

Cabochon,  elliptical  girdle;  pink;  53  by  40  by  9  nmi No.  382 

Eock  crystal. — See  under  Quartz. 
Bnby. — So©  under  Corundum. 

RUTILE. 

Variety. — Nigrine. 

Composition. — ^Titanium  dioxide,  TiOj;  may  also  contain  small 
amounts  of  iron,  vanadium,  chromium,  and  other  metal  oxides. 

Crystallization. — ^Tetragonal;  habit  usually  prismatic,  and  at  times 
acicuJar  (needlelike). 

Color. — Usually  red,  varying  to  black  in  the  variety  nigrine,  these 
colors  being  largely  due  to  the  impurities,  especially  vanadium 
oxide;  pleochroism  distinct. 

Luster. — Adamantine  to  submetallic;  transparent  to  opaque. 

Hardness. — 6.5;  fairly  durable. 

Specific  gravity.— 4t.20  ±0.10. 

Optical  properties. — ^Mean  refractive  index  2.75;  double  refraction 
extremely  high,  0.3;  optically  imiaxial,  positive. 

The  mineral  may  as  a  rule  be  identified  by  the  high  specific  gravity, 
refractive  index,  and  double  refraction.  Occurs  in  metamorphic 
rocks  of  various  kinds  and  often  in  acicular  crystals  penetrating 
quartz,  giving  rise  to  the  forms  known  as  sagenitic  quartz,  Venus's 
hair  stone,  fleche  d'amour,  etc.  Rutile  is  sometimes  cut  facetted, 
but  the  color  is  too  dark  and  not  very  attractive,  hence  it  is  not  widely 
used  as  a  precious  stone.  Sagenitic  quartz  often  yields  ornamental 
stones.    Rutile  is  worth  Uttle  more  than  the  cost  of  cutting. 
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UST  OF  SPBCIICBNS. 
UNITED  STATES. 

Nofth  Carolina. 
Hiddenite,  Alexander  County: 

Five  gems,  briUiant,  circular  girdle;  dark'  red,  nearly  opaque;  total 
weight,  2.93  carats;  average  size,  5  by  3  mm No.  457 

SAMARSKITE. 

Composition. — Complex  iron,  yttrium,  and  uranium  columbate. 

Crystallization. — Orthorhombic. 

Color. — Black. 

Luster. — Submetallic;  practically  opaque. 

Hardness. — 5.5;  not  durable. 

Specific  gravity. — 5.70  ±  0.50. 

Optical  properties. — Indeterminate. 

Methods  of  identification. — Can  be  recognized  more  or  less  definitely 
•by  the  luster  and  specific  gravity,  but  can  be  distinguished  from 
closely  related  minerals  only  by  analysis. 

Occurrence. — Occurs  in  pegmatite  rocks  and  is  sometimes  cut  bril- 
liant, and  is  used  in  place  of  jet,  but  is  of  no  greater  value  than 
cost  of  cutting. 

LIST  OF  SPECIMENS. 
UNITED  STATES. 

North  Carolina. 
Mitchell  County: 

Brilliant,  circular  girdle;  black,  opaque;  6.55  carats;  12  by  6  mm.    Isaac 
Lea  collection No.  588 

Sapphire. — See  under  Corundum. 
Sardonyx. — See  under  Chalcedony. 
Satelite.— See  under  Serpentine. 
Satin  spar. — See  imder  Gypsum. 
Selenite. — See  under  Gypsum. 

SERPENTINE. 

Varieties. — ^WiUiamsite,  satelite,  precious  serpentine,  verde-antique. 

Composition. — Hydrous  magnesium  silicate,  HjMgaSijOg. 

Crystallization. — ^Probably  monoclinic,  but  never  found  in  good 
crystals. 

Color. — ^NormaDy  green,  owing  to  a  small  amount  of  ferrous  iron 
replacing  the  magnesium. 

Luster. — Vitreous  or  somewhat  greasy;  translucent. 

Hardness. — 4;  does  not  wear  well. 

Specific  gravity. — 2.5  ±  0.2. 

Optical  properties. — ^Mean  refractive  index  1.53;  double  refraction 
very  weak. 
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The  mineral  may  be  distinguished  by  its  softness,  color,  and  by 
chemical  tests.  It  occurs  as  a  secondary  product  in  rocks  of  many 
kinds,  both  igneous  and  metamorphic.  It  is  used  mainly  as  an  orna- 
mental stone  and  is  too  soft  to  be  of  great  value  as  a  gem.  The 
variety  williamsite  is  sometimes  cut  cabochon  and  used  in  scarf  pins, 
as  are  also  the  fibrous  forms.  A  beautiful  variety  from  the  Yu-Yen 
district  of  South  Manchuria,  China,  is  often  carved  into  various 
forms  and  sold  to  the  imwary  for  jade.  According  to  Dr.  J.  Morgan 
Clements  it  is  known  locally  as  Yu  Yen  Shi  (Stone  of  Yu  Yen),  or 
Yu  Yen  Yue  (Jade  of  Yu  Yen). 

LIST  OF  SPECIMENS. 

SERPENTINE,  common. 

UNITED  STATES. 

California, 

San  Francisco,  San  Francisco  County: 

Flower  ornament;  gray-green;  27  by  20  mm.   Gift  of  Dr.  R.  E.G.  Steams.  No.  371 

Massachusetts. 
Newbury  port,  Essex  County: 

Necklace  of  51  beads;  light  and  dark  green;  average,  12  mm.  diameter.  No.  1644 

SERPENTINE,  variety  BOWENITE. 

Rhode  Island. 
Smithfield,  Providence  County: 

Flat  cabochon,  elliptical  girdle;   dark  olive  green;   29.26  carats;   28 

by  22  by  7  mm.    Gift  of  George  F.  Kunz No.   373 

Cabochon,  circular  girdle;   pale  yellow;   3.11  carats;   9.6  by  6  mm. 
Gift  of  George  F.  Kunz No.   374 

SERPENTINE,  variety  SATEUTE. 

California. 
Visalia,  Tulare  County: 

Cabochon,  rectangular  girdle;  gray-green  with  silky  luster;  162.35  carats; 

39  by  35  by  16  mm No.   376 

Cabochon,  pear-shaped  girdle;  gray-green  with  silky  luster;  9.01  carats; 
23  by  12  by  7  mm No.   375 

SERPEPENTINE.  variety  WILUAMSITE. 

Pennsylvania. 
Wood's  Mine,  Lancaster  County: 

Cabochon,  circular  girdle;  bright  green;  5.13  carats;  10 by  7  mm.    Gift 
of  Dr.  Robert  H.  Lambom No.   372 

Silicified  Wood. — See  under  Chalcedony. 

SMITHSONITE. 

Composition. — Zinc  carbonate,  ZnCO,. 
Crystallization. — Hexagonal  (trigonal),  rhombohedral. 
Color^ — White  when  pure,  but  often  yellow,  green,  or  blue,  owing 
to  the  presence  of  impurities,  especially  copper  carbonates. 
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Luster. — ^Vitreous;  translucent. 

Hardness. — 5;  not  durable. 

Specific  gravity. — 4.40  ±0.05. 

Optical  properties. — ^Mean  refractive  index,  1.7;  double  refraction 
rery  strong,  0.2;  optically  uniaxial,  negative. 

The  mineral  dissolves  with  eflfervescence  in  hydrochloric  acid,  as 
does  calcite  and  several  other  carbonates,  from  which  it  can  be  dis- 
tinguished only  by  reacting  for  zinc.  It  is  found  as  a  secondary 
product  associated  with  sulphide  zinc  ores  above  the  permanent 
water  level.  Bright  colored  specimens  are  sometimes  cut  cabochon 
and  used  for  scarfpins,  etc.  The  value,  however,  is  little  greater 
than  the  cost  of  cutting. 

LIST  OP  SPECIMENS. 
GREECE  (LARIUM). 

Cabochon,  elliptical  girdle;  pale  green;  79.73  carats;  25  by  22  by  13  mm No.  595 

UNITED  STATES. 

Arkansas. 
Marion  County: 

Cabochon,  elliptical  girdle;  pale  yellow;  two  gems,  49.26  and  11.04  carats; 
26  by  22  by  8  and  18  by  12  by  5  mm No.  594 

SODAUTE. 

Composition. — Sodium  aluminum  chloro-orthosilicate,  Na4Al8 
Cl(SiO,)3. 

Crystallization. — Isometric. 

Color. — ^Intense  blue. 

Lusier. — ^Vitreous;  translucent. 

Hardness. — ^5.5;  not  durable. 

Specific  gravity. — 2.20  ±  0.05. 

Optical  properties. — Refractive  index,  1.48;  optically  isotropic. 

The  mineral  may  be  distinguished  from  lazurite,  the  mineral  with 
which  it  is  most  likely  to  be  confounded,  by  failure  to  evolve  hydro- 
gen sulphide  when  treated  with  acids.  It  is  occasionally  cut  cabo- 
chon, but  not  widely  used  and  of  no  great  value.  By  artificial  light 
nearly  black  in  color. 

LIST  OP  SPECIMENS. 
UNITED  STATES. 

Maine. 
Litchfield,  Kennebec  County: 

Cabochon,  elliptical  girdle;  deep  blue;  4.44  carats;  14  by  12  by  5  mm. .  No.  367 

Spessartite. — See  under  Garnet. 

SPHALERITE. 

Synonym. — ^Zinc-blende. 

Composiiion. — ^Zinc  sulphide,  ZnS,  with  some  iron  replacing  zinc, 
to  which  the  color  is  probably  due. 
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Crystallization, — ^Isometric;  tetrahedral;  showing  prominent 
dodecahedral  cleavage. 

Color, — Colorless  when  pure,  but  usually  pale  yellow  or  brown 
because  of  the  presence  of  traces  of  iron  and  possibly  other  elements. 

Xu«^.— Adamantine  to  resinous;  transparent  to  translucent. 

Hardness, — 4;  too  soft  to  be  of  much  use  as  a  precious  stone. 

Specific  gravity, — 4  ±0.10. 

Optical  properties, — Refractive  index,  2.37.     Isotropic. 

The  mineral  dissolves  in  hot  hydrochloric  acid  with  evolution  of 
hydrogen  sulphide.  This  and  its  optical  properties  will  usually 
suffice  for  its  determination.  It  occurs  in  veins,  beds,  and  pockets, 
and  is  used  chiefly  as  an  ore  of  zinc.  Clear  material  stdtable  for 
cutting  as  a  precious  stone  is  exceptional  and  its  use  limited. 

LIST  OF  SPECIMENS. 
SPAIN  (PICOS  DE  EUROPA    SANTANDER). 

Step  brilliant,  square  girdle;  deep  yellow;  12.45  carats;  12  by  9  mm No,  589 

Step-rose,  circular  girdle;  yellow;  6.02  carats;  11  by  6.5  mm No.  590 

SPINEL. 

Varieties, — Balas  ruby  or  spinel  ruby. 

Composition, — ^Magnesium  aluminate,  MgAlj04,  with  some  iron  or 
other  elements  replacing  magnesium  and  aluminum. 

Crystallization, — Isometric. 

Color, — Usually  red,  owing  to  the  presence  of  small  amoimts  of 
chromium;  also  colored  green  by  iron  or  blue  by  cobalt. 

Luster, — Vitreous;  transparent. 

Hardness, — 8;  an  extremely  durable  stone." 

Specific  gravity. — 3.7  ±0.2. 

Optical  properties, — Refractive  index,  1.72;  in  ordinary  varieties, 
optically  isotropic. 

With  the  microspectroscope  red  and  green  varieties  show  no  well- 
defined  absorption  bands,  but  blue  varieties  show  a  strong  band  in  the 
green  and  one  in  the  blue,  characteristic  of  the  metal  cobalt.  The 
mineral  may  be  distinguished  from  true  ruby  and  sapphire  by  the 
isotropic  character,  and  from  other  stones  by  the  properties  above 
listed. 

Following  the  order  of  the  prismatic  hues  there  are  red,  orange, 
yellow,  green,  blue,  indigo,  and  violet  colored  spinels;  and  also  there 
are  those  showing  a  whole  series  of  intermediate  hues,  such  as  pink, 
heliotrope,  lavender,  lilac,  purple,  fawn,  corn  color,  etc.  The 
transparent,  lively,  red-colored  spinel  is  called  spinel  ruby,  and  may 
readily  be  taken  for  the  true  ruby,  though  its  small  refractive  and ' 
dispersive  power,  together  with  the  absence  of  pleochroi^m,  render 
it  less  brilliant  than  and  lacking  the  fire  of  the  red  corundums.     The         | 
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rose-red  to  pink-colored  kinds  are  called  balds  ruby;  the  yellow  or 
orange-red  spinels  are  known  as  ruMcelle;  the  violet  and  purple  ones 
as  dbnandine;  the  pale  to  sapphire-blue  kinds  as  sapphirine;  the 
blacks  as  pleonast. 

Spinel  occurs  embedded  in  granular  limestone,  and  with  calcite  in 
serpentine,  gneiss,  and  allied  rocks;  occurring  also  in  cavities  in  the 
ejected  masses  from  certain  volcanoes.  Found  also  as  rolled  pebbles 
in  certain  alluvials,  such  as  those  of  Ceylon  and  Burma,  where  it 
occurs  in  water-worn  masses  of  fine  colors  in  the  channels  of  streams, 
along  with  quartz,  garnet,  tourmaline,  sapphire,  zircon,  and  other 
gem  minerals.  Spinel  ruby  is  frequently  found  along  with  the  ruby 
corundimi  in  the  crystalline  limestone  of  the  ruby  mines  of  Bmma. 
Most  of  the  gem  spinel  comes  from  Ceylon,  Burma,  Siam,  India,  and 
other  eastern  countries.  Small  crystals  of  good  color  are  f  oxmd  in  the 
gem-bearing  gravel  of  Expailly,  France.  The  old  lavas  of  Monte 
Sonmia,  Italy,  afford  small  black  crystals  of  great  brilliancy.  A  pale 
blue  to  pearl  gray  kind  is  foimd  in  the  limestone  near  Aker,  Sweden. 
From  Amity,  New  York,  to  Andover,  New  Jersey,  a  distance  of  about 
30  miles,  is  a  region  of  granular  limestone  and  serpentine  in  which 
localities  of  spinel  aboxmd,  the  crystals  sometimes  being  fine  enough 
to  afford  green,  black,  brown,  and,  less  conmionly,  red  gems.  The 
localities  near  Franklin,  New  Jersey,  yield  crystals  of  various  shades 
of  black,  blue,  green,  and  red,  which  will  occasionally  afford  small 
gems.  While  in  some  demand  as  a  precious  stone  it  is  not  as  generally 
sought  as  the  ruby  varieties  of  corimdum. 

LIST  OF  SPECIMENS. 
CEYLON. 

Step,  rectangiilar  girdle;  red-violet;  3.15  carats;  10  by  8  by  5  mm.    Isaac 

Lea  collection No.  606 

BriUiant,  square  girdle;  deep  green;  2.40  carats;  9  by  4  mm No.  599 

Step,  rectangular  girdle;  dark  blue-green;  2.1  carats;  9  by  7  by  4  mm. 

Isaac  Lea  collection No.  608 

Step-brilliant,  elliptical  girdle;  deep  red;  1.88  carats;  9  by  8  by  4  mm. 

Isaac  Lea  collection No.  609 

Brilliant,  square  girdle;  violet;  1.86  carats;  8  by  5  mm No.  596 

Step-brilliant,  elliptical  girdle;  blue-green;  1.85  carats;  8  by  7  by  5  mm. 

Isaac  Lea  collection No.  611 

Step-brilliant,  rectangular  girdle;  violet;  1.82  carats;  9  by  7  by  5  mm. 

Isaac  Lea  collection / No.  607 

Step-brilliant,  elliptical  girdle;  bright  red;  1.645  carats;  7.5  by  7  by  4  mm. 

Isaac  Lea  collection No.  610 

Step-brilliant,  square  girdle;  violet-red;  1.48  carats;  7  by  4  mm.    Isaac  Lea 

collection No.  613 

Step-brilliant,  rectangular  girdle;  yellow-green;  1.466  carats;  7  by  6  by  5  mm. 

Isaac  Lea  collection No.  614 

Step-briUiant,  circular  girdle;  dark  smoky  violet;  1.46  carats;  7.5  by  4  mm. 

Isaac  Lea  collection No.  612 
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Table,  rectangular  girdle;  violet;  1.355  carats;  7  by  6  by  4  mm No.  601 

Table,  square  girdle;  deep  blue-green;  1.35  carats;  7  by  4  mm No.  GOO 

Step-brilliant,  elliptical  girdle;  \iolet;  1.178  carats;  7  by  6  by  4  mm No.  597 

Step-brilliant,  square  girdle;  dark  violet;  1.036  carats;  6  by  4  mm No.  598 

Gabocbon,  circular  girdle;  deep  red;  1.01  carats;  6  by  3  nmi No.  603 

Step-brilliant,  rectangular  girdle;  dark  green;  0.955  carat;  7  by  5.5  by  3.5  mm.  No.  615 

Step-brilliant,  circular  girdle;  red- violet-brown;  0.92  carat;  6  by  3  mm No.  620 

Table,  rectangular  girdle;  ligbt  violet;  0.918  carat;  7  by  5  by  3  mm No.  602 

Step-brilliant,  rectangular  girdle;  orange-red;  0.83  carat;  6  by  5  by  4  mm. . .  No.  616 

Step-brilliant,  square  girdle;  deep  rose-red;  0.7  carat;  5  by  3  mm No.  617 

Step-brilliant,  elliptical  girdle;  dark  red-violet;  0.635  carat;  6  by  5  by  3  mm.  No.  618 

Brilliant,  circular  girdle;  blue-violet;  0.575  carat;  5  by  3  mm No.  619 

Oabochon,  circular  girdle;  bright  red;  0.467  carat;  5  by  3  mm No.  604 

Step-brilliant,  square  girdle;  deep  red;  0.435  carat;  5  by  3  mm.     Isaac  Lea 
collection No.  605 

EAST  INDIES. 

Polished  pebble;  deep  red;  9.1  carats;  13  by  11  by  7  mm No.  622 

Polished  pebble;  deep  red;  5.3  carats;  10  by  8  by  7  mm No.  623 

Polished  pebble,  pear-shaped ;  deep  red;  4.66  carats;  12  by  8  by  5  mm No.  625 

Polished  pebble;  deep  red;  4.58  carats;  10  by  9  by  5  mm No.  624 

Polished  pebble;  deep  red;  3.79  carats;  10  by  7  by  5  mm No.  627 

Polished  pebble;  deep  red;  2.9  carats;  10  by  7  by  4  mm No.  626 

Table,  rectangular  girdle;  deep  red;  2.815  carats;  8.5  by  7  by  4  mm No.  621 

Polished  pebble;  deep  red;  1.88  carats;  9.5  by  8  by  2.5  mm No.  628 

Polished  pebble;  deep  red;  1.72  carats;  8.5  by  5.5  by  3.5  mm No.  629 

SPODUMENE. 

Varieties. — Hiddeuite  and  kuazite. 

Composition, — ^Lithium  aluminum  metasilicate,  Li,  Al  (SiO,),.  The 
variety  hiddenito  carries  a  little  chromium,  to  which  it  is  thought  its 
color  maj^  be  due. 

CrystaUizaiion, — Monoelinic ;  prismatic. 

Color, — ^White  to  yellow,  rarely  amethystine.  Hiddenite,  yellow 
green  to  emerald  green;  kunzite,  pale  pink. 

Luster. — Vitreous,  transparent  to  translucent. 

Hardness, — 6.5  to  7. 

Specific  gravity. — 3.13  to  3.20. 

Optical  propaiies, — Refractive  index,  1.66;  pleochroism  strong. 

Hiddenite,  or  lithia  emerald,  is  a  variety  of  spodumene  varying 
in  color  from  a  yellow-green  to  a  deep  emerald-green  tinged  with 
yellow,  the  colors  of  the  crystal  usually  being  yellow  at  one  extremity 
and  a  more  or  less  deep  green  at  the  other.  The  deeper  colored  kinds 
afford  a  gem  resembling  the  emerald,  but  having  a  greater  variety 
of  color  because  of  its  strong  pleochroism.  The  mineral  occurs  in 
slender  prismatic  crystals  one-half  inch  to  2  inches  in  length,  afford- 
ing small  gems  only,  the  largest  being  under  3  carats  in  weight. 
Hiddenite  is  at  present  known  from  but  one  locality.  Stony  Point, 
Alexander  Coimty,  North  Carolina,  where  it  is  found  in  metamorphic 
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rocks,  generally  gneiss  or  mica  schist,  in  veins  of  kaolin.  The  asso- 
ciated minerals  are  quartz,  mica,  rutile,  beryl,  and  feldspar. 

Kunzite  is  a  pale  pink  to  amethystine  variety  discovered  within 
the  past  few  years  in  the  pegmatite  dikes  near  Pala,  San  Diego 
County,  California.  It  aflFords  very  handsome,  delicately  tinted 
stones.     (See  pegmatite  collection  in  the  geological  hall.) 

Most  of  the  gem  spodimiene  other  than  that  mentioned  above 
comes  from  the  province  of  Minas  Geraes,  Brazil,  where  it  occurs 
rather  abundantly  in  crystals  closely  resembling  chrysoberyl  in  color. 

LIST  OF  SPECIMENS. 

SPODUNfENE.  common. 

BRAZIL. 

Brilliant,  circular  girdle;  pale  yellow;  0.97  carat;  6.5  by  4  mm No.  252 

Brilliant,  rectangular  girdle;  pale  yellow;  0.735  carat;  6.5  by  5.5  by  3  mm. .  No.  253 
Brilliant,  circular  girdle;  green-yellow;  0.315  carat;  4.5  by  3  mm No.  254 

SPODUMENE.  variety  HIDDENITE. 

UNITED  STATES. 

North  Carolina. 

Stony  Point,  Alexander  County: 

Brilliant,  circular  girdle;  streaked  deep  and  pale  green;  0.7  carat;  6  by 

3.5  mm.    Isaac  Lea  collection No.  255 

Step,  rectangular  girdle;  pale  yellow-green;  0.678  carat;  5.5  by  5  by  3.5 

mm No.  258 

Step,  rectangular  girdle;  pale  yellow-green;  0.585  carat;  7  by  4  by  3  mm.  No.  260 
Step,  rectangular  girdle;  pale  green-yellow;  0.535  carat;  5.5  by  5  by  3  mm.  No.  259 

Brilliant,  square  girdle;  pale  yellow-green;  0.466  carat;  5  by  3  mm No.  261 

Brilliant,  rectangular  girdle;  green;  0.373  carat;  5.5  by  4  by  2.5  mm. 

Isiac  Lea  collection No.  256 

Step,  rectangular  girdle;  green;  0.224  carat;  4  by  3.5  by  2  mm.    Isaac 

Lea  collection No.  257 

SPODUMENE.  variety  KUNZITE. 

California. 
Pala,  San  Diego  County: 

Step,  elongated  octagon  girdle;  very  pale  pink;  7.19  carats;  12  by  10  by 

8  mm No.  1566 

Step-brilliant,  circular  girdle;  pale  pink;  7.137  carats;  12  by  7.5  mm. 
Isaac  Lea  collection No.  1030 

STAUROUTE. 

Synonyrtis, — Cross-stone,  fairy-stone. 

Composition, — Iron  aluminum  hydroxy  silicate,  FeAlg  (OH)  (Si08)2. 
CrystaUization. — Orthorhombic,  habit  prismatic ;  frequently  twinned 
in  cross  or  star-like  forms. 

Color, — ^Brown,  due  to  the  iron  present;  slightly  pleochroic. 
Luster, — ^Vitreous;  translucent  to  opaque. 
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Hardness, — 7  when  unaltered,  but  sometimes  less  because  of  de- 
composition. 

Specific  gravity,— 3.70  ±  0.05. 

Optical  properties, — Mean  refractive  index,  1.75;  double  refraction 
weak,  0.01 ;  optically  biaxial,  positive. 

The  mineral  occurs  in  metamorphic  rocks,  especiaUy  mica  schist 
and  is  usually  recognized  from  the  cruciform  character  of  its  crys- 
tals. This  peculiar  cross  or  star  shape  of 
the  crystal  renders  well-developed  speci- 
mens somewhat  prized  for  ornaments. 
The  crj'stal  faces  are  usually  coated  with 
mica  when  foimd,  but  this  can  be  readily 
scraped  off  with  a  knife  and  the  surfaces 
can  be  improved  by  polishing  slightly,  and 
the  mineral  is  usually  put  on  the  market 
in  this  form.  The  natural  crystals  are 
often  ground  on  the  edges  to  '* improve" 
the  cross-like  effect.  The  values  are  purely 
nominal. 

LIST  OF  8PBCIMBN8. 
Fio.  U.-Staurolites  or  "Fairt 

g^jjBS."  LOCALITY  NOT  RECORDED. 

Five  croeBes  of  vahous  sizes.    Gilt  of  H.  P.  Petersen  (fig.  11) No.  1029 

Snnstone. — See  under  Feldspar. 

THOMSONTTE. 

Variety, — Lintonite. 

Composition, — Aluminum,  calcium,  and  sodium  hydrous  silicate. 

Crystallization, — Orthorhombic,  commonly  columnar  radiated. 

Cohr. — Variable  flesh-red,  yellow,  green,  and  white. 

Luster. — Vitreous,  inclined  to  pearly. 

Hardness, — 5.5. 

Specific  (jraxnty. — 2.4. 

Optical  properties. — Doubly  refracting,  mean  refractive  index  1.503. 

ITie  mineral  occurs  as  a  secondary  product  in  radiating  and  con- 
cretionary forms,  filling  amygdaloidal  cavities  in  basic  lavas.  On 
exposure  these  lavas  sometimes  break  down  and  the  amygdules  are 
liberated,  and  in  the  Lake  Superior  region  often  accumulate  as 
pebbles  in  considerable  quantities  along  the  beaches,  whence  they  are 
gathered  to  be  cut  for  local  souvenirs.  The  value  is  little  more  than 
cost  of  cutting. 

LIST   OP  SPECIMENS. 
UNITED  STATES. 

Minnuota, 
Grand  Marais,  Cook  County: 

Cabochon,   elliptical  girdle;   mottled,  white,  red-brown,  etc.;  50.92 
carats;  37  by  24  by  9  mm.    Isaac  Lea  collection No.  1261 


Digitized  by  VjOOQIC 


CATAIX)GUE  OF  GEMS  AND  PRECIOUS  STONES.  103 

Grand  Marais,  Cook  County — Continued. 

Three  stonee,  one  cabochon,  rectangular  girdle;  two  double  cabochon, 
elliptical  girdle;  mottled  white  to  red  brown,  dark  green  and  blue; 
27.52,  13.83,  and  7.73  carats;  22  by  18  by  9,  19  by  14  by  10,  and  16 
by  12  by  7  mm.    Isaac  Lea  collection  (fig.  6,  pi.  7) No.    430 

Four  stones,  cabochon,  elliptical  girdle;  mottled  various  colors;  5.97, 
5.95.  5.76,  and  4.49  carats;  14  by  11  by  6, 15  by  11.5  by  5, 13  by  11  by 
7,  and  18  by  8  by  5  mm.    Isaac  Lea  collection No.  1261 

Thnlite. — See  under  Zoisite. 
Tiger  Eye. — See  under  Crocidolite. 

TITANITE. 

Synonym, — Sphene. 

Composition.— Calcium  titanium  oxy-orthosilicate,  Ca(TiO)(Si04). 

Crystallization, — ^Monoc]inic;  usually  wedge  shaped. 

Color, — Gray  when  pure,  but  usually  colored  yeUow,  green,  or 
brown  by  iron,  manganese,  or  other  metals  not  as  yet  recognized. 

Luster, — ^Adamantine;  transparent. 

Hardness, — 5.5;  not  very  durable. 

Specific  gravity, — 3.50  ±0.05. 

Optical  properties, — ^Mean  refractive  index,  1.95;  double  refraction 
very  strong,  0.15;  optically  biaxial,  positive.     Slightly  pleochroic. 

The  high  index  of  refraction  renders  titanite  very  brilliant,  the 
play  of  colors,  in  fact,  approaching  that  of  the  diamond.  It  is  best 
distinguished  by  the  optical  properties. 

Titanite  occurs  in  metamorphic  rocks,  both  limestone  and  schist, 
as  well  as  in  veins,  from  which  the  best  quality  stones  are  obtained. 
It  is  usuaDy  cut  facetted;  the  inferior  hardness  renders  it  somewhat 
unsatisfactory  as  a  precious  stone. 

LIST  OF   SPECIMENS. 
TYROL  (ZILLERTHAL). 

Brilliant,  rectangular  girdle;  brown-green;  6.177  carats;  12  by  10.5  by  7.5  mm.  No.  548 
Step-brilliant,  rectangular  girdle;  green-yellow;  2.68  carats;  10  by  7  by  4  mm. .  No.  549 

UNITED  STATES. 

New  York. 
Brewster,  Putnam  County: 

Step-brilliant,  circular  girdle;  yellow-brown;  8.5  carats;  13  by  12  by  8 

mm No.  550 

Brilliant,  circular  girdle;  yellow;   2.55  carats;   9.5  by  5.5  mm.    Isaac 
Lea  collection No.  551 

Pennsylvania. 
Bridgewater,  Delaware  County: 

Step-brilliant,  rectangular  girdle;  dark  green-brown;  4.33  carats;  11  by 
8.5  by  6  mm.    Gift  of  Dr.  W.  H.  Forwood No.  552 

TOPAZ. 

Composition, — Aluminum  fluo-ortbosilicate,  Alj(F,OH)2(Si04). 
Crystallization. — Orthorhombic;  habit  prismatic;  cleavage  basal. 
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Color. — Colorless  when  pure,  but  often  showing  disperse  colors  due 
to  constituents  of  unknown  nature;  may  be  pale  blue,  pale  yellow, 
or  pink;  pleochroism  weak. 

Luster, — Vitreous;  transparent. 

Hardness. — 8 ;  a  very  durable  stone. 

Specific  gravity. — 3.50  ±  0.05. 

Optical  properties. — Mean  refractive  index,  1.62;  double  refraction 
weak,  0.008;  optically  biaxial,  positive. 

The  best  colorless  topazes  have  considerable  fire,  and,  when  prop- 
erly cut,  exhibit  brilliant  reflections  of  white  light,  approximating 
that  of   the  diamond.     The  pink  topaz  is  probably  not  known  in 


Fio.  12.— Topaz  cbtstal  in  matrix. 

nature,  the  delicate  tint  being  commonly  obtained  by  heating  the 
yellow  or  brown  colored  stones.  The  process  of  '^pinking''  is  quite 
simple.  The  selected  stone  is  packed  in  magnesia,  asbestos,  or  lime,, 
and  carefully  heated  to  a  low  red  heat,  care  being  taken  that  the 
temperature  is  raised  gradually;  the  stone  is  then  allowed  to  cool 
slowly.  If  the  temperature  reached  has  been  sufficiently  high,  the 
desired  pink  tint  is  obtained;  if  not  high  enough,  a  salmon  tint;  if 
too  high  or  too  long  continued,  the  color  is  lost  completely. 

There  are  several  distinct  minerals  which  are  commonly  called 
topaz — the  topaz  proper;  the  yellow  sapphire  known  as  the  '* oriental 
topaz;''  and  certain  colored  quartzes,  known  as  '^Saxon,"  ''Scotch,^' 
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"Spanish,"  ''smoky/'  and  ''false  topaz."  These  stones  vary  rather 
widely  in  hardness  and  specific  gravity,  which,  together  with  the 
power  of  developing  frictional  electricity  possessed  by  the  true  topaz, 
furnishes  a  ready  means  for  their  discrimination.    Thus: 


Name. 


Oriental  topaz — 

True  topaz 

Scotch  topaz,  etc. 


Hardness. 


Specific 
gravity. 


4.01 
3.&3 
2.66 


Topaz  occurs  in  gneiss  or  granite,  associated  with  tourmaline,  mica, 
beryl,  etc.,  and  occasionally  with  apatite,  fluorite,  and  cassiterite; 
occurs  also  in  certain  talcose  rocks,  in  mica  slate,  in  rhyolite,  and  in 
alluvial  deposits  and  drift  (fig.  12).  It  is  cut  facetted  and  the  better 
grades  are  highly  valued  as  a  precious  stone. 

LI8T   OF  SPECIMENS. 
BRAZIL  (MINA8  OERAES). 

Rose,  elliptical  girdle;  pale  pink;  14.705  carats;  25  by  17  by  3.5  mm No.   280 

Step-brilliant,  rectangular  girdle;  pale  violet-red;  6.54  carats;  13  by  11.5 

by  5  mm No.    281 

Step-brilliant,  elliptical  girdle;  pale  yellow;  5.94  carats;  13  by  10  by  5.5 

mm No.    270 

Step-brilliant,  elliptical  girdle;  pale  pink;  5.77  carats;  14  by  8  by  6.5  mm.  No.  314 
Step-brilliant,  elliptical  girdle;  pale  violet-red;  5.65  carats;  14  by  10  by 

5  mm No.    282 

Rose,  pear-shaped  girdle;  pale  pink;  5.57  carats;  14  by  10  by  6  mm No.    283 

Step-brilliant,  elliptical  girdle;  pale  pink;  4.569  carats;  15  by  9  by  4  mm. .  No.  315 
Step-brilliant,  irregular  elliptical  girdle;  pale  violet-red;  4.035  carats;  11 

by  10  by  4  mm No.    284 

Step-brilliant,  square  girdle;  pale  yellow;  3.89  carats;  10  by  5.5  mm No.   271 

Step-brilliant,  elliptical  girdle;  pale  red-orange;  3.605  carats;  12  by  9  by 

5.5  mm No .    288 

Step-brilliant,  square  girdle;  pale  pink;  3.398  carats;  10  by  4.5  mm No.   285 

Step-brilliant,  elliptical  girdle;  pale  orange-yellow;  3.24  carats;  11  by  8 

by  5  mm No.    272 

Step-brilliant,  rectangular  girdle;  pale  violet-red;  3.06  carats;  10  by  8  by 

5  mm No.    287 

St^>-brilliant,  elliptical  girdle;  pale  red-violet;  2.96  carats;  12  by  8  by  4 

mm No.    292 

Step-brilliant,  pear-shaped  girdle;  pale  red-violet;  2.918  carats;  16  by  6.5 

by  4  mm No.   286 

Step-briUiant,  rectangular  girdle;  pale  pink;  2.89  carats;  10  by  8  by  4  mm.  No.  316 
Step-brilliant,  elliptical  girdle;  pale  pink;  2.85  carats;  12  by  7.5  by  4  mm.  No.  289 
Step-brilliant,  rectangular  girdle;  very  pale  violet-red;  10  by  8  by  5  mm.. .  No.  297 
Step-brilliant,  rectangular  girdle;  pale  violet-red;  2.79  carats;  9  by  8  by 

5  mm No.    294 

Double-rose,  elliptical  girdle;  pale  violet-red;  2.7  carats;  7  by  6  by  6  mm. .  No.  303 
Step-brilliant,  pear-shaped  girdle;  very  pale  red-violet;  2.59  carats;  15  by 

6  by  4  mm No.    293 

4555—22 9 
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Step-brilliant,  elliptical  girdle;  pale  violet-red;  2.59  carats;  11  by  7  by  4 

mm No.   302 

Step-brilliant,  elliptical  girdle;  pale  violet-red;  2.43  carats;  10  by  7.5  by 

4.5  mm No.   298 

Step-brilliant,  rectangular  girdle;  pale  violet-red;  2.3  carats;  9  by  8  by  4 

mm No.   290 

Step-brilliant,  elliptical  girdle;  pale  violet-red;  2.28  carats;  10  by  7.5  by 

4  mm No.   299 

Step-brilliant;  rectangular  girdle;  pale  orange;  2.255  carats;  8  by  6.5  by  5 

mm No.    317 

Step-brilliant,  square  girdle;  yellow;  2.255  carats;  9  by  4  mm No.   274 

Step-brilliant,  elliptical  girdle;  pale  orange-red;  2.2  carats;  11.5  by  7  by 

4  mm No.   296 

Step-brilliant,  rectangular  girdle;  pale  (»ange-red;  2.15  carats;  9  by  7.5  by 

4  mm No.   295 

Step,  irregular  rectangular  girdle;  pale  orange-yellow;  2.07  carats;  11  by 

6  by 3.5 mm.... No.   273 

Step,  rectangular  girdle;  pale  violet-red;  1.99  carats;  11  by  5.5  by  4  mm. ..  No.  301 
Step,  rectangular  girdle;  pale  violet-red;  1.92  carats;  10  by  8  by  2.5  mm...  No.  291 
Step-brilliant,  rectangular  girdle;  pale  violet-red;  1.87  carats;  9  by  8  by 

3  mm No.   300 

Step,  rectangular  girdle;  pale  yellow;  1.8  carats;  10  by  6  by  3  mm No.  275 

Brilliant,  square  girdle;  pale  violet-red;  1.77  carats;  7  by  5  mm No.   308 

Step-brilliant,  square  girdle;  pale  orange-red;  1 .74  carats;  7  by  4  nun No.   305 

Step-brilliant,  circular  girdle;  deep  yellow;  1.7  carats;  7.5  by  4.5  mm No.   277 

Step-brilliant,  rectangular  girdle;  pale  violet-red;  1.67  carats;  8.5  by  7  by  4 

mm No.  304 

Step-brilliant,  pear-shaped  girdle;  pale  yellow;  1.66  carats;  9  by  8  by  4  mm.  No.  276 

Step-brilliant,  elliptical  girdle;  pale  violet-red;  1.528  carats;  9  by  6  by  4  mm.  No.  307 
Step-brilliant,  rectangular  girdle;  pale  violet-red;  1.48  carats;  8  by  6.5  by  4 

mm No.  306 

Step-brilliant,  elliptical  girdle;  pale  violet-red;  1.467  carats;  8.5  by  6  by  4 

mm No.  309 

Step-brilliant,  rectangular  girdle;  pale  yellow ;  1.375  carats;  8  by  5  by  4  nmi.  No.  278 
Step-brilHant,  rectangular  girdle;  pale  violet-red;  1.309  carats;  7  by  5.5  by 

4  mm No.  312 

Step-brilliant,  elliptical  girdle;  pale  ^iolet-red;  1.28  carats;  10  by  5  by  3  mm  No.  310 
Step-brilliant,  elliptical  girdle;  pale  violet-red;  1.078  carats;  9  by  5.5  by  3 

mm No.   311 

Step-brilliant,  rectangular  girdle;  pink;  1.01  carats;  7.5  by  5  by  3  mm No.   313 

Rose,  elliptical  girdle;  pale  yellow ;  0.93  carat;  7  by  5  by  4  mm No.   279 

JAPAN. 

Brilliant,  circular  girdle;  colorless;  18.12  carats;  15  by  10.5  mm No.  1178 

Takayama: 

Brilliant,  circular  girdle;  colorless;  50.787  carats;  22  by  16.5  mm No.   268 

RUSSIA. 

AlabashkUj  Elaterinhwrg  DUtrict. 

Step,  rectangular  girdle ;  pale  blue ;  155.46  carats ;  31  by  28  by  20  mm No.   262 

Siberia, 

Step-brilliant,  elliptical  girdle;  pale  blue;  7.27  carats;  13  by  9  by  7.5  mm. . .  No.  266 
Brilliant,  circular  girdle;  colorless;  2.638  carats;  8  by  6  mm No.    267 
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Ural  Mountains. 

Step,  rectangular  girdle ;  colorlesB;  12.816  carats;  19  by  11  by  7  mm No.    263 

Brilliant,  elliptical  girdle;  colorless;  4.165  carats;  12  by  9  by  6  mm No.    264 

Step-brilliant,  elliptical  girdle;  pale  blue;  2.05  carats;  10  by  8  by  3  mm No.    265 

SCOTLAND. 

Step,  square  girdle;  pale  blue;  3.525  carats;  10  by  5  mm.    Isaac  Lea  collec- 
tion   No.    269 

UNITED  STATES. 

Colorado. 

Brilliant,  rectangular  girdle;  colorless;  17.77  carats;  17  by  12  by  10  mm No.    319 

Step-brilliant,  rectangular  girdle;  red-brown;  14.626  carats;  19  by  14  by  6  mm. 
Isaac  Lea  collection No.    318 

Maine. 
Stoneham,  Oxford  County: 

Brilliant,  square  girdle;  colorless;  2.875  carats;  9  by  6  mm No.    324 

New  Hampshire. 

Baldface  Mountain,  Chatham,  Carroll  County: 

Brilliant,  circular  girdle;  colorless;  12.357  carats;  15  by  9  mm No.    323 

Utah. 

30  miles  southwest  of  Salt  Lake  City,  Salt  Lake  County: 

Brilliant,  circular  girdle;  colorless;  1.46  carats;  7  by  5  mm No.    320 

Brilliant,  circular  girdle;  colorless;  1.369  carats;  7  by  5  mm No,    321 

Brilliant,  circular  girdle;  colorless;  0.89  carat;  5.5  by  4  nmi.    Isaac 
Lea  collecti6n No.    322 

TOURMALINE. 

Varieties. — ^Achroite,  colorless;  indicolite,  blue;  rubellite,  pink. 

Composition, — ^A  complicated  boro-silicate  of  magnesium,  iron, 
aluminum,  and  alkali  metals. 

CrystaUization. — ^Hexagonal  (trigonal),  hemimorphic;  habit  usually 
prismatic  with  strong  vertical  striation  and  different  terminal  faces 
at  the  opposite  ends  of  the  crystal. 

CoZor.— Colorless  when  containing  but  traces  of  iron,  but  usually 
colored  intensely  blue,  green,  brown,  pink,  to  dense  black,  etc.,  by 
iron,  manganese,  chromiiun,  or  possibly  other  elements;  strongly 
pleochroic. 

Luster. — ^Vitreous;  transparent  to  translucent  and  opaque. 

Hardness. — 7;  a  durable  stone. 

Spedfic  gravity. — ^Varying  considerably  with  composition,  but 
averaging  3.1. 

Optical  properties. ^-Mean  refractive  index  varying  with  the  com- 
|>osition,  but  usually  about  1.65;  double  refraction  moderately  strong, 
O.02;  optically  imiaxial,  negative. 
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The  matter  of  color  is  of  interest.  Some  specimens  are  of  one 
color  only;  others  are  green  at  one  extremity  and  red  at  the  other; 
some  are  green,  then  yellow,  red,  and  finally  green;  others  are  crim- 
son, tipped  vrith  black,  or  dark  green  passing  into  blue.  A  crystal 
may  be  white  at  the  termination,  then  green  of  varying  shades,  pink 
and  colorless,  and  in  cross  section  dark  blue  or  red  at  the  center,  sur- 
roimded  by  concentric  layers  of  white,  pink,  and  green.  Another 
specimen  may  be  red  internally,  passing  into  a  lighter  hue  and  finally 
green,  or  it  may  be  blue  or  black  internally,  then  red,  and  then  green 
externally.  In  some  specimens  the  diflFerent  colors  pass  imi>erceptibly 
into  one  another;  in  others  the  line  of  demarcation  is  well  defined. 

The  optical  structure  of  the  tourmaline  is  unique.  When  a  crystal 
is  viewed  along  the  direction  of  its  vertical  axis  it  is  less  transparent 
and  of  different  color  than  when  viewed  across  that  axis.  For 
instance,  a  crystal  viewed  through  the  side  is  a  transparent  green,  but 
when  viewed  through  the  end  of  the  prism  it  may  be  either  opaque  or 
yellow  green. 

The  marked  pleochroism  of  the  colored  tourmalines  influences  to  a 
great  degree  the  appearance  of  the  fashioned  stone.  For  example,  if 
a  green-colored  specimen  is  cut  so  that  the  table  is  parallel  with  the 
vertical  axis  of  the  crystal,  the  gem  will  exhibit  a  play  and  interchange 
of  colors  of  two  shades  of  green;  if,  however,  the  specimen  is  so  cut 
that  the  table  of  the  fashioned  stone  is  perpendicidar  to  the  vertical 
axis,  the  gem  will  appear  more  or  less  opaque  and  dark  colored,  and 
will  exhibit  its  transparency  and  green  coloring  only  when  viewed 
across  the  girdle.  Care  should  be  taken,  therefore,  in  fashioning  the 
tourmaline  that  the  table  is  parallel  with  the  vertical  axis  of  the 
crystal;  further,  the  facets  of  the  crown  should  be  large  and  well 
developed  in  order  to  exhibit  to  the  utmost  the  differences  of  color  for 
light  transmitted  in  different  directions  as  the  gem  is  viewed  from 
different  positions. 

The  geological  occiurence  of  the  four  types  of  tourmaline  is  of 
interest.*  The  lithia  group — which  is  often  beautifully  colored  and 
affords  the  best  gem  material — is  associated  with  soda  and  potash  feld- 
spar in  pegmatite  veins  along  with  lepidolite  and  muscovite.  The 
iron  and  the  magnesia-iron  groups,  which  are  conunonly  black  or 
brownish  black,  occur  in  gi-anites,  gneisses,  schists,  and  ako  to  a 
certain  extent  in  pegmatites  along  with  the  lithia  group.  The  mag- 
nesia group — commonly  brown  in  color — occurs  chiefly  in  crystalline 
magnesian  limestones  associated  wth  mica,  pyroxene,  scapolite,  etc. 

In  the  United  States  magnificent  colored  tourmalines  have  been 
found  in  Maine  at  Auburn,  Hebron,  Norway,  Andover,  Rumford, 
Standish,  and  Paris.  (See  pi.  10.)  The  famous  locality  at  Mount 
Mica,  near  Paris,  was  discovered  in  1820,  and  for  many  years  yielded 
fine  specimens  of  green  and  parti-colored  tourmalines.     Some  crystals 
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were  over  an  inch  in  diameter,  transparent  ruby  red  within,  sur- 
rounded by  green,  or  red  at  one  extremity  and  green  at  the  other. 
One  blue  crystal  found  was  9  inches  long.  The  locality  affords  all  of 
the  colored  varieties,  achroite,  indicolite,  and  rubellite.  Red  and 
green  tourmalines  are  found  at  Chesterfield,  Massachusetts,  in  a 
granite  vein  with  albite,  uraninite,  and  pyrochlore,  the  crystals  small 
and  curved,  nearly  opaque,  and  fragile;  green  crystals,  often  with 
distinct  prisms  of  red  color  inside,  are  found  at  this  locality.  At 
Goshen,  Massachusetts,  similar  varieties  occur,  and  the  blue  is  met 
with  in  great  perfection.  At  Haddam,  Connecticut,  in  crystals  in 
mica-slate  with  anthophyllite,  also  in  granite  with  iolite,  and  also  at 
the  gneiss  quarries,  on  the  east  side  of  the  river.  At  Haddam  Neck, 
in  fine  green,  and  parti-colored  crystals  affording  magnificent  gems. 
Near  Gouvemeur,  New  York,  light  and  dark  brown  crystals,  often 
highly  modified.  Good  crystals  are  found  in  Chester  County,  Penn- 
sylvania. 

The  most  noted  American  locality  for  the  pink  and  variegated  tour- 
maline is  the  Mesa  Grande  region  in  San  Diego  County,  southern 
California.  The  mineral  occurs  here  also  in  pegmatitic  rocks  asso- 
ciated with  the  variety  of  spodumene  commercially  known  as  kunzite, 
and  occasional  gem  minerals  of  other  varieties.  A  very  complete  and 
systematic  series  of  these  pegmatites  from  both  the  Appalachian 
regions  and  California,  with  their  associated  minerals,  is  to  be  found 
among  the  rock  collections  in  the  geological  hall  on  the  first  floor  of 
the  Museum.     (See  also  pp.  136-139.) 

In  Canada  magnificent  green-yellow  crystals  occur  in  the  limestone 
at  Great  Calumet  Island;  amber-colored  ones  at  Fitzroy,  Ontario; 
transparent  brown  at  Hunterstown,  Quebec;  black  at  Bathurst  and 
Elmsley,  Ontario,  and  St.  Jerome,  Quebec.  Small  brilliant  crystals 
of  the  black  variety  are  found  in  decomposed  feldspar,  at  Andreas- 
berg  in  the  Hartz.  Rubellite  and  green  tourmaline  occur  near 
Ekaterinburg  in  Russia.  The  Island  of  Elba  yields  pink,  red,  white, 
green,  black,  and:  parti-colored  crystals.  Brazil  affords  a  large  pro- 
portion of  the  specimens  used  for  gems,  and  has  been  one  of  the  great 
sources  of  supply  for  more  than  200  years.  Ceylon,  India,  and 
Burma  produce  good  gem  material,  the  latter  locality  affording  some 
magnificent  rubellites,  rivaling  the  ruby  in  color. 

LIST  OF  SPECIMENS. 
BRAZIL. 

Gabochon,  triang:ular  girdle;  red  and  green;  59.99  carats;  28  by  10  mm No.    225 

Step-brilliant,  elliptical  girdle;  blue-green;  36.78  carats;  24  by  21  by  12 

mm No.  1118 

Brilliant,  rectangular  girdle;  green-yellow;  9.19  carats;  15  by  13  by  8  mm. .  No.  1114 
Step,  rectangular  girdle;  deep  green;  8.59  carats;  14.5  by  13  by  6  mm No.  1115 
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Brilliant,  rectangular  girdle;  pale  violet-red;  5.192  carats;  11.5  by  9  by  7.5 

mm No.    221 

Brilliant,  elliptical  girdle;  violet-red;  5.155  carats;  14  by  9.5  by  6  mm No.  226 

Step-briUiant,  elliptical  girdle;  deep  blue-green;  4.912  carats;  14.5  by  11 

by  4  mm No.  220 

Step-brilUant,  rectangular  girdle;  dull  green-brown;  3.827  carats;  10  by 

9  by  6  mm No.  1116 

Step-brilUant,  rectangular  girdle;  deep  blue-green;  2.79  carats;  10  by  8  by 

4.5  mm No.  223 

Step-brilUant,  square  girdle;  deep  blue-green;  2.378  carats;  9  by  5  mm No.  222 

Step-brilliant,  elliptical  girdle;  pale  yellow;  2.276  carats;  8  by  7.5  by  6  mm.  No.  1117 

Step,  rectangular  girdle;  dark  green;  1.725  carats;'  15  by  3.5  by  3  mm No.  230 

Step-brilliant,  rectangular  girdle;  dark  green;  1.5  carats;  9  by  7.5  by  3  mm.  No.  224 

Step,  rectangular  girdle;  yellow-green;  1.4  carats;  9  by  6  by  3  mm No.  227 

Step,  rectangular  girdle;  yellow-green;  1.36  carats;  9  by  6  by  3  mm No.  228 

Step,  rectangular  girdle;  dark  green;  1.285  carats;  14  by  4  by  3  mm No.  231 

Step,  rectangular  girdle;  dark  green;  1.13  carats;  7.5  by  6.5  by  3  mm No.  229 

Step,  rectangular  girdle;  dark  green;  0.885  carats;  14  by  3  by  2.5  mm No.  232 

Step,  rectangular  girdle;  dark  green;  0.76  carat;  12  by  3  by  2  mm No.  233 

Step-brilliant;  rectangular  girdle;  violet-red;  0.515  carat;  5  by  4  by  3.5 

mm No.  235 

Step-brilliant,  square  girdle;  dark  blue ;  0.425  carat;  5  by  2.5  mm No.  234 

Brilliant,  circular  girdle;  light  green ;  0.425  carat;  4.5  by  3.5  mm No.  236 

CEYLON. 

Cabochon,  elliptical  girdle;  pale  green;  12.53  carats;  15  by  12  by  6.5  mm. 

Isaac  Lea  collection No.   237 

Step-brilliant,  elliptical  girdle;  brown;  3.14  carats;  10  by  9  by  6  mm.    Isaac 

Lea  collection No.   238 

Step-brilliant,  square  girdle;  brown;  2.749  carats;  9  by  5  mm.    Isaac  Lea 

collection No.    239 

Step-brilliant,  elliptical  girdle;  brown-yellow;  2.66  carats;  8.5  by  6  by  5 

mm.    Isaac  Lea  collection No.   241 

Step-brilliant,  rectangular  girdle;  brown;  1.9  carats;  7.5  by  7  by  5  mm. 

Isaac  Lea  collection No.   240 

Step-brilliant,  rectangular  girdle;  red-brown;  1.06  carats;  8  by  6  by  4  mm. 

Isaac  Lea  collection No.   242 

Step-brilUant,  elliptical  girdle;  orange-yellow;  0.829  carat;  6  by  5  by  5  mm. 

Isaac  Lea  collection No.   243 

Three  gems,  step-brilliant,  elliptical  girdle;  pale  orange-yellow;  total  weight, 

1.454  carats;  average  size,  4  by  3  by  2  mm.    Isaac  Lea  collection No.    244 

ISLAND  OF  ELBA. 

Step- brilliant,  rectangular  girdle;  pale  red  and  yellow-green;  9.844  carats; 
16.5  by  9.5  by  8  mm No.   261 

SIBERIA. 

Step-brilliant,  elliptical  girdle;  pale  red-violet;  2.5  carats;  9  by  7.5  by  6 

mm No.  247 

Step-brilliant,  elliptical  girdle;  pale  red-violet;  2.445  carats;  9  by  7  by  6 

mm No.  248 

Step-brilliant,  circular  girdle;  red-violet;  1.698  carats;  7  by  6  mm No.  249 

Step-brilliant,  square  girdle;  red ;  0.557  carat;  6  by  3.5  mm No.  260 
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California. 

Step-brilliant,  circular  girdle;  violet-red;  3.75  carats;  9.5  by  7  mm.  (Ru- 

bellite) No.  1175 

BrilliaDt,  circular  girdle;  yellow-green;  2.73  carats;  9  by  6  mm No.  1176 

Mesa  Grande,  San  Diego  County: 

Cabochon,  elliptical  girdle;  violet-red;  76.65  carats;  33  by  25  by  13 

mm.    Isaac  Lea  collection No.  1790 

Cabochon,  elliptical  girdle;  violet-red;  19.115  carats;  21  by  14  by  8 

mm.    Isaac  Lea  collection No.  1792 

Cabochon,  elliptical  girdle;  violet-red;  12.68  carats;  17  by  13  by  8 

mm.    Isaac  Lea  collection No.  1791 

Trap,  octagon  girdle;  violet-red;  10.75  carats;  14  by  12  by  7  mm.    Isaac 

Lea  collection No.  1172 

Trap,  octagon  girdle;  pale  brown-yellow;  5.79  qarats;  11  by  10  by  7  mm. 

Isaac  Lea  collection No.  1173 

Cabochon,  elliptical  girdle;  violet-red;  5.48  carats;  12  by  9  by  6  mm. 

Isaac  Lea  collection No.  1793 

Brilliant,  elliptical  girdle;  violet-red;  4.54  carats;  12  by  10  by  6  mm. 

Isaac  Lea  collection No.  1780 

Trap,  octagon  girdle;  pale  orange-red;  3.96  carats;  10  by  9.5  by  6  mm. 

Isaac  Lea  collection No.  1174 

Cabochon,  circular  girdle;  violet-red;  3.84  carats;  10  by  5  mm.    Isaac 

Lea  collection : No.  1794 

Brilliant,  elliptical  girdle;  very  pale  violet-red;  2.69  carats;  9  by  8  by  5 

nmi.    Isaac  Lea  collection No.  1781 

Brilliant,  circular  girdle;  violet-red;  2.525  carats;  9  by  5  mm.    Isaac 

Lea  collection No.  1782 

Brilliant,  elliptical  girdle;  yellow-green;  2.35  carats;  9.5  by  7  by  5  mm. 

Isaac  Lea  collection No.  1783 

Brilliant,  circular  girdle;  pale  violet-red;  2.29  carats;  8.5  by  5  mm. 

Isaac  Lea  collection No.  1784 

Cabochon,  elliptical  girdle;  pale  violet-red;  2.25  carats;  10  by  7  by  4.5 

mm.    Isaac  Lea  collection No.  1795 

Brilliant,  elliptical  girdle;  pale  yellow-green;  1.92  carats;  9  by  7  by  5 

mm.    Isaac  Lea  collection No.  1785 

Brilliant,  elliptical  girdle;  pale  orange-yellow;  1.76  carats;  9  by  7  by  4.5 

mm.    Isaac  Lea  collection No.  1786 

Brilliant,  elliptical  girdle;  very  pale  blue,  almost  colorless;  1.68  carats; 

9  by  7  by  4  mm.    Isaac  Lea  collection No.  1787 

Brilliant,  elliptical  girdle;  violet-red;  1.6  carats;  9  by  7  by  4  mm. 

Isaac  Lea  collection No.  1788 

Two  stones,  cabochon,  circular  girdle;  violet-red;  1.6  and  1.5  carats;  7 

by  4  and  6.5  by  4  mm.    Isaac  Lea  collection '. No.  1796 

Brilliant,  circular  girdle;  violet-red;  0.95  carats;  7  by  4  mm.    Isaac 

Lea  collection No.  1789 

Cross  section,  triangular;  violet-red  edge,  yellow-green  interior  with 

opalescent  colors;  32  by  33  by  7  mm.    Isaac  Lea  collection No.  1797 

Six  cross  sections;  violet-red  and  yellow;  15  by  13  by  6  to  9  by  8  by  3 

mm.    Isaac  Lea  collection No.  1798 

Thirty-one  crystals;  violet-red  and  green^  various  sizes No.  1799 
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ConmcHcut, 
Rock  Landing,  Middlesex  County: 

Brilliant,  circular  girdle;  blue-green;  0.995  carat;  6.5  by  5  mm No.  1111 

Brilliant,  circular  girdle;  blue-green;  0.857  carat;  6.5  by  4  mm No.  1112 

Brilliant,  circular  girdle;  blue-green;  0.772  carat;  6  by  4  mm No.  1113 

MaxTU- 
Auburn,  Androscoggin  County: 

Step-brilliant,  rectangular  girdle;  pale  violet-blue;  2.779  carats;  12  by 

6.5  by  5  mm No.  1119 

Step-brilliant,  rectangular  girdle;  pale  blue-green;  1.797  carats;  8  by  7 

by  4  mm No.  1120 

Brilliant,  rectangular  girdle;  blue-green;  1.737  carats;  8  by  6  by  5  mm.  No.  1121 

Step,  rectangular  girdle;  deep  green;  1.625  carats;  7  by  6  by  5  mm No.  1122 

Brilliant,  rectan^lar  girdle;  colorless;  1.54  carats;  8  by  7  by  5  mm No.  1123 

Step-brilliant,  square  girdle;  blue-greer;  1.35  carats;  6.5  by  5  mm No.  1124 

Step-brilliant,  rectangular  girdle;  very  pale  green;  1.22  carats;  7  by  5 

by  5  mm No.  1125 

Step-brilliant,  rectangular  girdle;  very  pale  blue-green;  1.12  carats;  6.5 

by  5. 5  by  5  mm No.  1126 

Step-brilliant,  elliptical  girdle;  very  pale  blue;  1.08  carats;  7  by  6  by  4 

mm No.  1127 

Step,  rectangular  girdle;  deep  green;  0.73  carat;  6  by  5  by  4  mm No.  1128 

Paris,  Oxford  County: 

Brilliant,  square  girdle;  deep  green ;  58.459  carats;  23  by  17  mm.    Isaac 

Lea  collection No.  1108 

Brilliant,  circular  girdle;  pale  red;  18.39  carats;  18  by  12  nmi.    Isaac 

Lea  collection No.  1109 

Brilliant,  circular  girdle;  orange-brown;  16.72  carats;  17  by  11  mm. 

Isaac  Lea  collection No.  1110 

Step-brilliant,  rectangular  girdle;  parti-colored,  pale  red  and  pale 

green;  11.967  carats;  19  by  11  by  7  mm No.  1134 

Brilliant,  circular  girdle;  white,  smoky;  8.79  carats;  13  by  10  mm. 

Isaac  Lea  collection No.  1131 

Step,  square  girdle;  pale  green;  7.936  carats;  12  by  8  mm No.  1135 

Step,  rectangular  girdle;  pale  green;  7.68  carats;  16  by  10  by  6  mm No.  1145 

Brilliant,  circular  girdle;  blue-green;  5.549  carats;  12  by  6  mm No.  1146 

Stop,  rectangular  girdle;  blue-green;  4.9  carats;  11  by  9  by  6  mm No.  1138 

Brilliant,  rectangular  girdle;  violet-red;  4.47  carats;  12  by  10  by  ^  nmi.  No.  1136 
Brilliant,  circular  girdle;  very  dark  blue;  4.41  carats;  11.5  by  6.5  mm...  No.  113S 
Step,  rectangular  girdle;  pale  blue-green;  4.16  carats;  11  by  9  by  6  nmi.  No.  1147 

Step,  square  girdle;  violet-red ;  4.117  carats;  10  by  6  mm No.  1137 

Step-brilliant,  rectangular  girdle;  parti-colored,  green,  colorless;  3.4 

carats;  13  by  9  by  4.5  mm.    Isaac  Lea  collection No.  1129 

Step,  rectangular  girdle;  pale  green;  3.367  carats;  10.5  by  8  by  5  nmi.. .  No.  1148 

Step,  rectangular  girdle;  pale  green;  3.088  carats;  11  by  7  by  5  mm No.  1149 

Step,  square  girdle;  deep  violet-red;  2.73  carats;  9.5  by  4  mm No.  1150 

Step,  rectangular  girdle;  pale  green;  2.428  carats;  10.5  by  7  by  4.5  mm.  No.  1139 

Step,  square  girdle;  very  pale  pink;  2.286  carats;  9  by  4  mm No.  1151 

Step,  square  girdle;  parti-colored,  pale  red,  very  pale  red,  orange;  2.277 

carats;  9  by  8.5  by  4  mm.    Isaac  Lea  collection No.  1130 

Brilliant,  square  girdle;  pale  pink;  2.08  carats;  8  by  6  nun No.  1158 

Step-brilliant,  rectangular  girdle;  pale  violet-red;  1.497  carats;  8.5  by 

6.5  by  4  mm No.  1141 
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Paris,  Oxford  County — Continued. 

Brilliant,  square  girdle;  pale  violet-blue;  1.23  carats;  6  by  5  mm No.  1142 

Brilliant,  circular  girdle;  pale  pink;  1.104  carats;  6.6  by  4  mm No.  1159 

Step-brilliant,  rectangular  girdle;  very  pale  blue;  1.095  carats;  6.5  by 

5.5  by  5  mm No.  1143 

Step-brilliant,  rectangular  girdle;  colorless;  1.06  carats;  8  by  5.5  by  3 

mm No.  1160 

Step,  rectangular  girdle;  deep  blue;  1.014  carats;  8  by  6  by  3  mm No.  1140 

Step,  square  girdle;  deep  green;  0.952  carat;  6  by  3  mm No.  1161 

Step-brilliant,  rectangular  girdle;  colorless;  0.84  carat;  6  by  5  by  4  mm.  No.  1162 
Step-brilliant,  rectangular  girdle;  colorless;  0.839  carat;  8  by  5  by  3  mm.  No.  1163 
Step-brilliant,  triangular  girdle;  green-yellow;  0.745  carat;  5  by  3.5  mm .  No.  1156 
Step-brilliant,  rectangular  girdle;  colorless;  0.726  carat;  7  by  5  by  3  mm.  No.  1164 

Brilliant,  circular  girdle;  deep  green-blue;  0.672  carat;  6  by  4  mm No.  1153 

Step,  square  girdle;  deep  green;  0.657  carat;  5.5  by  3  mm No.  1165 

Step,  rectangular  girdle;  deep  blue;  0.65  carat;  6.5  by  5  by  2.5  mm No.  1152 

Step-brilliant,  rectangular  girdle;  very  pale  pink,  almpst  colorless;  0.636 

carat;  6.5  by  4.5  by  3  mm No.  1166 

Brilliant,  rectangular  girdle;  pale  green;  0.627  carat;  5.5  by  5  by  4  nun.  No.  1154 

Step,  rectangular  girdle;  deep  green;  0.607  carat;  6  by  5  by  3  nam No.  1155 

Step-brilliant,  elliptical  girdle;  yellow-green;  0.555  carat;  6  by  5  by  3 

mm No.  1167 

Brilliant,  rectangular  girdle;  black,  opaque;  0.55  carat;  6  by  4  by  3  mm .  No  1144 
Brilliant,  circular  girdle;  pale  yellow-green;  0.54  carat;  5  by  4  mm. 

Isaac  Lea  collection No.  1132 

Brilliant,  circular  girdle;  pale  green;  0.5333  carat;  6  by  3.5  mm No.  1168 

Step,  square  girdle;  deep  green;  0.515  carat;  5  by  3  mm No.  1157 

Step,  rectangular  girdle;  pale  green;  0.5  carat;  6  by  4  by  2.5  mm No.  1169 

Brilliant,  circular  girdle;  colorless;  0.41  carat;  4.5  by  4  mm No.  1170  - 

Step,  rectangular  girdle;  pale  blue-green;  0.388  carat;  7  by  3  by  2  mm.  No.  1171 

Ntm  Yorh. 
De  Kalb,  St.  Lawrence  County: 

Step-brilliant,  rectangular  girdle;  pale  yellow;  5.68  carats;  11.5  by  8  by 

6  mm No.  1106 

Macomb,  Essex  County: 

Two  gems,  brilliant,  circular  girdle;  brown;  1.21  and  0.87  carats;  7  by 
5  mm.  and  6  by  4  mm No.  1107 

LOCALITY  NOT  RECORDED. 

Trap,  rectangular  girdle;  dull  violet-red;  2.72  carats;  10  by  8  by  4  mm No.  1177 

TURQUOISE. 

Compoeitian. — Copper  aluminum  hydrous  phosphate,  CuAl«(P04)4  + 
9H,0. 

CrystaUizaHon. — ^Triclinic;  distinct  crystals  rare,  the  mineral  being 
almost  always  crypto-crystalline. 

Color, — ^Blue,  owing  to  the  copper  present. 

Luster. — ^Vitreous;  translucent  to  opaque. 

Hardness. — 6;  not  very  durable. 

Specific  gravity. — 2. 70 ±0.10. 

Because  of  its  crypto-crystalline  character,  turquoise  will  absorb 
grease  and  oils  readily,  and  it  is  not,  therefore,  absolutely  satisfactory 
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as  a  precious  stone,  particularly  when  worn  as  a  necklace  and  next 
to  the  skin.     Its  opaque  nature  and  robin^s-^g  blue  color  are  its 
most  pronounced  characteristics,  but  it  can  be  determined  absolutely 
only  by  chemical   tests.     The  only  natural  stone  with  which  it  is 
likely  to  become  confused  is  variscite,  likewise  an  aluminum  phos- 
phate.    From  this  last  it  can,  as  a  rule,  be  distinguished  by  its  blue 
cast,  variscite  being  green,  inclined  to  yellowish.     The  mineral  occurs 
as  a  secondary  product  in  veins   and   pockets 
in  aluminous  rocks,  both  igneous  and  sedimen- 
tary.    It  is    easily    and    abundantly    imitated 
artificially,  and  on  this  and  other  accounts  the 
so-called  *' matrix"    turquoise — that  is,    stones 
including    portions    of    the    matrix — are    most 
desirable.     Turquoise  is  usually  cut  cabochon  be- 
'  cause  of  its  opaque  nature,  and  has  been  for  cen- 

turies much  admired  as  a  gem,  both  by  civilized 
^  and  barbarous  people.     In  the  United  States  it  is 

FlO.  13.— CHINESK  CASVINO     .  -  i       •         i      •  xt  j  »    XT  -^r        • 

IN  TUBQuoisE.  fouud  ouly  m  Arizona,  Nevada,  and  New  Mexico. 

LIST  OF  SPECIMENS. 
CHINA. 

Carving,  representing  man  and  dragon;  blue-green;  71.075  carats;  34  by  33 
mm.  (fig.  13) No.  1093 

FRANCE. 

Five  fossil  bone  turquoise,  cabochon,  elliptical  girdle;  three  green-blue, 
two  blue-green;  total  weight,  5.8  carats;  17  by  11  by  3  to  9  by  7  by  2  mm. .  No.   591 

PERSIA. 

Two  stones,  cabochon,  circular  girdle;  blue  with  brown  matrix;  13.67  and 
12.55carat8;  19by5.5andl8by6mm.    IsaacLeacollection(fig.l3,pl.  12).  No.  1812 

UNITED  STATES. 

Arizona, 
Mineral  Park,  Mohave  County: 

Rectangular  fragment  polished;  veinlet  of  blue  in  light  brown  matrix; 

9.045  carats;  15  by  12  by  5  mm.    Isaac  Lea  collection No.  1097 

Cabochon,  circular  girdle;  cobweb  matrix,  pale  blue,  green,  and  brown; 
5.99  carats;  15  by  4  mm No.  1088 

Nevada. 
Belmont,  Nye  County: 

Cabochon,  elliptical  girdle;  blue  in  dark  brown  matrix;  9.315  carats;  24 

by  10  by  6  mm No.  1098 

Near  Millers,  Nye  County: 

Polished  piece;  dark  and  light  blue  and  green  in  brown  matrix;  14.465 

carats;  25  by  15  by  5  mm.    Isaac  Lea  collection  (fig.  14,  pi.  12) No.  1096 

Tabular,  keystone  girdle;  mottled  pale  and  dark  blue  with  white  matrix; 

1 0.93  carats ;  19  by  21  by  3  mm No.  1092 

Cabochon,  elliptical  girdle;  pale  blue  with  brown  and  green  matrix; 

10.89  carats;  23  by  17  by  4  mm.  (fig.  10,  pi.  12) No.  1090 

Cabochon,  elliptical  girdle;  blue  with  matrix  of  green  and  brown;  9.6 

carats;  30  by  10  by  4  mm No.  1091 

Cabochon,  elliptical  girdle;  dark  and  light  blue  and  brown  matrix; 

5.39  carats;  14byl0by6mm No.  1089 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.    S.    NATIONAL    MUSEUM  BULLETIN    118.   PL.    12 


Variscite,  Turquoise,  Chrysoprase,  and  Jade 

FOR     DESCRIPTION     OF     PLATE.     SEE     PACE  VIII 
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New  Mexico, 
Cerrillos,  Sinta  Fe  County: 

Cabochon,  elliptical  girdle;  blue-green;  26.90  carata;  28  by  18  by  7  mm. 

(fig.  12,  pi.  12) No.    650 

Cabochon,  elliptical  girdle;  blue-green;  18.54  carats;  23  by  18  by  6  mm. 

Gift  of  Dr.  Robert  H.  Lamborn No.    652 

Cabochon,  elliptical  girdle;  pale  blue-green;  13.99  carats;  24  by  16  by 

6mm.    Gift  of  Dr.  Robert  Lamborn No.    653 

Cabochon,  circular  girdle;  green-blue;  9.355  carats;  14  by  7  mm.    Gift 

of  American  Turquoise  Company No.    655 

Cabochon,  elliptical  girdle;  green-blue;  7.69  carats;  16  by  10  by  6  mm. 

Gift  of  American  Turquoise  Company No.    657 

Cabochon,  elliptical  girdle;  green-blue;  5.38  carats;  14  by  9  by  6  mm. 

Gift  of  American  Turquoise  Company  '. No.    658 

Cabochon,  circular  girdle;  green:  4.95  carats;  16.5  by  3  mm.    Gift  of 

American  Turquoise  Company No.    659 

Cabochon,  elliptical  girdle;  green-blue;  4.7  carats;  20  by  9  by  4  mm. 

Gift  of  American  Turquoise  Company No.    656 

Cabochon,  elliptical  girdle;  green-blue;  4.16  carats;  12  by  10  by  5.5  mm. 

Gift  of  American  Turquoise  Company No.   660 

iCabochon,  elliptical  girdle;  blue-green;  3.79  carats;  16  by  8  by  4  mm. 

Gift  of  Ainerican  Turquoise  Company No.   661 

Nine  matrix  stones,  eight  elliptical,  one  circular  girdle;  one  pale  blue; 

eight  blue-green;  total  weight,  55.48  carats;  20  by  13  by  6  to  11  by 

5by3.5mm.    Gift  of  H.  P.  Petersen No.    651 

Carved  arrowhead  mounted  as  a  scarfpin;  blue-green;  22  by  9  mm No.    654 

LOCALITY  NOT  RECORDED. 

Carving  in  imitation  of  a  frog;  green-blue;  0.635  carat;  6  by  5  by  3  mm. 
Gift  of  0.  T.  Jonassohn No.  1087 

Unakite. — See  under  Miscellaneous  (Granite)  on  page  120. 

VARISCITE. 

Syrhonym. — ^Utahlite. 

Composition. — Hydrous  aluminum  phosphate,  A1(P04)+2H20. 

Crystallization, — Orthorhombic;  distinct  crystals  rare,  the  material 
being  usually  crypto-crystalline. 

Color. — Green  to  blue-green,  owing  to  the  presence  of  chromium  or 
vanadium,  or  both. 

Liister. — ^Vitreous;  translucent  to  opaque. 

Hardness. — 4;  not  a  durable  stone  under  ordinary  conditions  of 
wear. 

Specific  gravity. — 2.40  ±0.05. 

Optical  properties. — ^Mean  refractive  index,  1.55;  double  refraction 
ncLoderate,  0.02;  optically  biaxial. 

The  mineral  may  be  distinguished  from  turquois,  which  it  sometimes 
closely  resembles,  by  its  more  greenish  color  and  less  hardness,  and 
from  other  gems  which  resemble  it,  by  chemical  tests.  It  occurs 
filling  fissures  and  cavities  in  rocks  high  in  alimiinum,  mostly  in  shale 
or  slate  (pi.  13).  In  use  it  is  usually  cut  cabochon  because  of  its 
practically  opaque  character.     Of  less  value  than  turquoise. 
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LIST  OF  SPBCniBNS. 
UNITED  STATES. 

Nevada. 

Oabochon,  circular  girdle;  green  and  black,  mottled;  31.425  carate;  18  by  7 

mm.    Gift  of  Pacific  Gem  Ck>mpany No.  1100 

Oandelaria,  Esmeralda  County: 

Table;  elliptical  girdle;  bright  green  with  dark  spots;  5.24  carats;  21 
by  10  by  3  mm.    Gift  of  Mack  Weber No.  1099 

•     Utah. 
Lucin,  Boxelder  County: 

Seventy-one  stones,  cabochon,  elliptical  and  pear-shaped  girdles;  show- 
ing variation  from  pale  green  to  deep  green,  mottled  with  gray  and 
black;  25.19  to  1.6  carats;  29  by  20  b>  7  to  9  by  7  by  4  mm.  (figs.  1-3, 

4,6,  pi.  12) No.  1104 

Six  stones,  cabochon,  elliptical  girdles;  green  mottled  with  gray  and 
white;  113.15  to  56.42  carats;  45  by  35  by  12  to  35  by  25  by  10  nmi. 
(figs.  7,  8,  pi.  12) No.  1101 

VESUVIANITE. 

Variety. — Calif  ornite. 

Composition. — A  complex  silicate. 

OrystaUization. — ^Tetragonal;  habit  prismatic  to  colmimar. 

Odor. — ^May  be  yellow,  brown,  or  yellow-green,  depending  on  the 
state  of  oxidation  of  the  iron  present;  pleochroism  faint. 

Luster. — ^Vitreous;  translucent. 

Hardness. — 6.5;  a  fairly  durable  stone. 

Specific  gravity. — 3.40  ±0.10. 

Optical  properties. — ^Mean  refractive  index,  1.72;  double  refraction 
weak,  0.006;  optically  uniaxial,  negative. 

Vesuvianite  in  general  is  distinguished  by  its  optical  properties; 
californite,  a  deep  green  variety,  resembles  some  forms  of  serpen- 
tine and  jade;  from  the  former  it  is  distinguished  by  its  much  greater 
hardness,  from  the  latter  by  the  fact  that  it  is  softer,^  more  crystal- 
line, and  has  a  distinctly  higher  index  of  refraction.  It  occurs  in  meta- 
morphic  rocks,  chiefly  in  limestone.  Is  rarely  cut  as  a  precious  stone, 
but  the  variety  californite  is  sometimes  carved  or  cut  into  slabs  for 
ornamental  purposes. 

LIST  OF  SPECIMENS. 

LOCALITY  NOT  RECORDED. 

Brilliant,  circular  girdle;  green-yellow ;  0.51  carats;  5  by  4  mm No.    570 

VESUVIANITE,  yariciy  CAUFORNITE. 
UNITED  STATES. 

California. 
Happy  Camp,  Siskiyou  County: 

Thirty  stones,  cabochon,  various  girdles;  green  and  cloudy  white;  total 
weight,  174.825  carats;  28  by  10  to  8  by  4  mm No.  1542 
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WERNERITE. 

Synonym. — Scapolite. 

Composition. — A  complex  calcium  aluminum  sodiimichloro-silicate. 

OrystdUizaiion. — ^Tetragonal;  pyramidal;  habit  prismatic. 

Color. — ^White  when  pure;  may  be  colored  pale  violet  or  pale  yel- 
low by  impurities  of  imknown  composition. 

Luster. — ^Vitreous. 

Hardness. — 5.5;  not  very  durable. 

Specific  gravity. — ^2.70  ±0.10. 

Optical  properties. — ^Mean  refractive  index  1.55;  double  refraction 
moderate;  0.01.    Optically  uniaxial,  negative. 

The  mineral  is  distinguished  by  color  and  optical  properties.  Oc- 
curs chiefly  in  metamorphosed  limestone.  Because  of  its  peculiar 
color  it  is  occasionally  cut  cabochon,  but  is  worth  little  more  than  the 
cost  of  cutting. 

LIST  OF  8PEGZXBNS. 
CANADA  (TEMPLETON,  QUEBEC). 

Cabochon,  elliptical  girdle;  yellow;  46.68  carats;  30  by  22  by  11  mm.  Isaac 
Lea  collection No.   593 

MADAGASCAR. 

Tiariuaotra  Province. 

Brilliant,  square  girdle;  pale  yellow;  8.2  carats;  12  by  9  mm.  Isaac  Lea 
collection No.  1818 

Step-brilliant;  elongated  octagonal  girdle;  pale  yellow;  5.77  carats;  12  by 
10  by  7  mm.    Isaac  Lea  collection No.  1819 

WILUEMTE. 

Composition. — ^Zinc  orthosilicate,  ZujCSiO^),  with  some  manganese 
replacing  the  zinc. 

Crystallization. — ^Hexagonal  (trigonal),  tri-rhombohedral. 

Color. — Colorless  when  pure,  but  usually  pale  green-yellow. 

Luster. — Vitreous;  translucent. 

Hardness. — 5.5;  not  very  durable. 

Specific  gravity. — 4.10  ±0.10. 

Optical  properties. — ^Mean  refractive  index,  1.70;  double  refraction 
moderate,  0.02;  optically  uniaxial,  positive. 

The  high  specific  gravity  of  the  mineral  is  a  rather  characteristic 
feature,  and  in  color  and  general  appearance  it  differs  from  prac- 
tically every  other  precious  stone.  The  only  willemite  thus  far 
found  suitable  for  cutting  occurs  in  the  zinc-ore  deposit  at  Franklin 
Furnace,  New  Jersey.  Most  of  the  material  is  opaque,  or  only 
translucent,  and  is  used  as  an  ore  of  zinc;  but  occasional  specimens 
are  found  which  are  clear  and  yield  small  stones,  which  are  usually 
cut  brilliant. 

4555—22 10 
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LIST  OF  SPECIMENS. 

UNITED  STATES. 

New  Jersey. 

Franklin  Furnace,  Sussex  County: 

Brilliant,  circular  girdle;  deep  yellow;  11.045  carats;  12  by  11  mm. 

Gift  of  Clarence  S.  Bement No.  1086 

Three  small  gems,  brilliant,  circular  girdle;  pale  green-yellow;  total 

weight,  0.79  carat;  5  by  3  and  3  by  2  mm No.    547 

ZIRCON. 

Variety. — ^Hyacinth. 

Composition, — ^Zirconium  orthosilicate,  Zr(Si04). 

Crystallization. — ^Tetragonal,  habit  prismatic. 

Color. — Coloriess  when  pure,  but  usually  showing  disperse  colors, 
especially  pale  green,  yellow,  or  brown,  owing  to  iron  and  perhaps 
other  constituents;  rarely  blue. 

Luster. — ^Adamantine;  transparent. 

Hardness. — ^7.5;  a  very  durable  stone. 
,  Specific  gravity. — ^Averaging  about  4.7. 

Optical  properties. — ^Mean  refractive  index  1.95;  double  refraction 
strong,  0.06;  optically  uniaxial,  positive. 

Some  varieties  of  zircon  yield  with  the  microspectroscope  a  bril- 
liant and  characteristic  absorption  spectrum,  due  to  the  presence  of 
small  amounts  of  uranium  in  the  lower  state  of  oxidation.  This 
spectrum  consists  of  eight  narrow  bands,  the  strongest  of  which  lies 
in  the  orange,  the  others  being  somewhat  uniformly  distributed 
through  the  whole  spectrum.  Specimens  free  from  uranium,  how- 
ever, show  no  spectrum  whatever,  so  that  this  is  not  a  certain  test 
for  the  mineral.  The  high  specific  gravity  and  refractive  index  are 
sufficiently  characteristic  for  identification.  In  this  last  respect, 
indeed,  the  zircon  resembles  diamond  in  luster  and  play  of  colors,  or 
''fire.''  Tt  is  cut  facetted  and  rather  widely  used  as  a  precious  stone, 
although  its  colors  are,  as  a  rule,  not  particularly  attractive. 

LIST  OP  SPECIMENS. 
AU  STB  ALIA. 

Queensland, 
Policeman  Knob: 

Brilliant,  circular  girdle;  pale  green-blue;  2.55  carats;  7.5  by  5  mm. 

Isaac  Lea  collection No.  1809 

Brilliant,  circular  girdle;  pale  green-blue;  2.55  carats;  7.5  by  5  mm. 

Isaac  Lea  collection No.  1827 

Brilliant,  circular  girdle;  pale  green-blue;  2  carats;  7  by  5  mm.    Isaac 

Lea  collection No.  1828 

Brilliant,  circular  girdle;  pale  green-blue;  1.59  carats;  6.5  by  4  mm. 

Isaac  Lea  collection : No.  1810 

Brilliant,  circular  girdle;  pale  green-blue;  1.49  carats;  6  by  5  mm. 

Isaac  Lea  collection No.  1829 

Brilliant,  circular  girdle;  pale  green-blue;  0.96  caiat;  5   by  4  mm. 

Isaac  Lea  collection No.  1811 
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CEYLON. 

Step-brilliant,  rectangular  girdle;  dull  green-brown;  21.22  carats;  18  by  17 

by  7  mm No.  325 

Roee,  elliptical  girdle;  pale  green-brown;  6.866  carats;  15  by  10  by  5.5  mm. 

Isaac  Lea  collection No.  449 

Step-brilliant,  elliptical  girdle;  brown-yellow;  5.09  carats;  9  by  8  by  7  mm.  No.  337 

Rose,  circular  girdle;  green-brown;  4.98  carats;  12  by  4  mm No.  333 

Rose,  circular  girdle;  pale  green-yellow;  4.85  carats;  11  by  5  mm No.  334 

Rose,  circular  girdle;  pale  green-yellow;  4.614  carats;  11  by  4  mm No.  335 

Step-brilliant,  rectangular  girdle;  yellow-brown;  4.377  carats;  11  by  8  by 

5.5  mm , No.  330 

Rose,  circular  girdle;  pale  green-yellow:  4.335  carats;  11  by  4  mm No.  336 

Brilliant,  square  girdle;  pale  smoky  brown;  4.31  carats;  10  by  6  mm No.  328 

Step-brilliant,  rectangular  girdle;  yellow-green;  3.777  carats;  10  by  8  by 

7  mm No.  331 

Step-brilliant,  elliptical  girdle;  brown;  3.24  carats;  8.5  by  8  by  5.5  mm No.  339 

Step-brilliant,  elliptical  girdle;  brown-green;  3.058  carats;  11  by  7.5  by 

5  mm No.  338 

Brilliant,  elliptical  girdle;  pale  blue;  2.406  carats;  9  by  7  by  5  mm.    Gift 

of  Clarence  S.  Bement No.  329 

Brilliant,  elliptical  girdle;  smoky  red-brown;  2.335  carats;  11  by  7.5  by  3 

mm No.  340 

Rose,  elliptical  girdle;  nearly  colorless;  1.94  carats;  8  by  7  by  5  mm No.  342 

Rose,  oval  girdle;  nearly  colorless;  1.926  carats;  9  by  6.5  by  4  mm No.  341 

Step-brilliant,  rectangular  girdle;  brown-green;  1.88  carats;  9  by  7.5  by  5 

mm No.  326 

Step-brilliant,  rectangular  girdle;  pale  green-blue;  1.46  carats;  7  by  6  by 

4  mm No.  345 

Step-brilliant,  rectangular  girdle;  pale  green-blue;  >.436  carats;  7  by  5.5  by 

4  mm No.  346 

Step-brilliant,  elliptical  girdle;  brown-yellow;  lAtb  carats;  7  by  6  by  3 

mm No.  332 

Brilliant,  elliptical  girdle;  yellow-green;  1.38  carats;  7.5  by  7  by  4  mm No.  344 

Brilliant,  elliptical  girdle;  violet-brown;  1.32  carats;  9  by  5.5  by  3  mm No.  347 

Brilliant,  rectangular  girdle;  green-yellow;  1.27  carats;  6.5  by  5  by  4  mm..  No.  348 

Brilliant,  rectangular  girdle;  orange-yellow;  1.2  carats;  7  by  6  by  4  mm No.  349 

Step-brilliant,  circular  girdle;  red-brown;  1.12  carats;  7  by  4.5  mm No.  350 

Brilliant,  square  girdle;  dull  yellow-green;  1  carat;  7  by  5  mm No.  327 

Step-brilliant,  square  girdle;  pale  yellow;  0.98  carat;  6  by  5  by  3  mm No.  351 

Step,  elliptical  girdle;  green-yellow;  0.707  carat;  7  by  4  by  2  mm No.  352 

Ninety-one  small  gems,  rose,  circular  girdle;  blue  and  pale  yellow;  total 

weight.  17.94  carats;  5  by  3  to  3  by  2  mm No.  353 

Ninety-eight  very  small  gems,-  brilliant,   circular  girdle;  colorless;  total 

weight,  3.325  carats;  Isaac  Lea  collection No.  450 

LOCALITY  NOT  RECORDED. 

Brilliant,  elliptical  girdle;  brown;  51.29  carats;  25  by  19  by  12  mm.    Isaac 
Lea  collection No.  1179 

ZOISITE:  THULITE. 

This  is  a  massive  form  of  a  calcium  aluminum  silicate  which  is 
gray  when  pure,  but  often  colored  pink  or  red  by  traces  of  man- 
ganese.   It  is  hard  and  quite  durable  and  occurs  in  metamorphic  rocks 
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like  mica  schists.    Being  compact  and  opaque,  it  is  cut  only  cabochon 
or  carved  into  small  ornaments. 

LIST  OF  8PECIMBN8. 
NORWAY. 

Cabochon,  elliptical  girdle;  violet-red;  44.25  carats;  22  by  19  by  13  mm No.  582 

Cabochon,  elliptical  girdle;  violet-red;  8.465  carats;  17  by  13  by  5  mm No.  583 

MISCELLANEOUS. 
GRANITE. 

NORWAY  (HITTERO). 

Cabochon,  elliptical  girdle,  graphic  granite;  dark  and  light  brown;  mounted 
in  silver  as  a  breastpin.    Gift  of  Mrs.  Spencer  F.  Baird No.   380 

UNITED  STATES. 

Virginia  (Milan^s  Gap,  Madison  County). 

Cabochon,  circular  girdle,  unabite,  epidotic  granite ;  mottled  green  and  pink ; 
53.31  carats;  29  by  7  mm.    Isaac  Lea  collection *. No.  1258 

HUNTIUTE. 

CANADA  (SILVER  ISLET,  LAKE  SUPERIOR). 

Two  rectangular  disks;  16.66  and  14.46  carats;  20  by  15  by  4  mm No.   379 

PORPHYRY. 

SWEDEN. 

Tabular,  rectangular  girdle;  black  matrix  with  red  feldspar;  41  by  36  by 
4  mm No.   359 

UNITED  STATES. 

North  Carolina  (Charlotte,  Mecklenberg  County) 

Cabochon,  elliptical  girdle,  kopardite;  white  with  black  spots;  43.11  carats; 
40  by  30  by  5  mm No.   360 
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4.  SUPPLEMENTAL  COLLECTIONS. 
1.  ROUGU  AND  CUT  STONES. 

It  was  Dr.  Leander  T.  Chamberlain's  expressed  desire  that  the  Lea 
collection  should  consist,  for  the  most  part,  of  cut  stones.  For  edu- 
cational purposes,  however,  it  seemed  desirable  to  show  in  many- 
cases  the  rough  materials  as  well,  since  there  is  often  a  marked 
difference  in  appearance  of  the  material  in  the  two  conditions.     A 


Fig.  14.— Moss  agates  in  rough  and  cut  forms. 

supplemental  collection  has,  therefore,  been  established,  dupUcating 
,the  first  in  part.  As  at  present  installed  this  is  limited  to  a  single 
case,  comprising  the  minerals  listed  below,  the  rough  material  and  the 
stones  cut  from  it  being  placed  side  by  side,  usually  on  the  same 
block  or  pad. 

121 
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LIST   OF   SPECIMENS. 

BENITOITE,  San  Benito  County,  California.  Brilliant,  circular  girdle; 
blue;  two  gems,  total  weight,  1.24  carats;  6  by  4  and  4  by  3  mm.  Cut  from 
specimen  86539 No.  1568 

BEBTL,  San  Diego  County,  California.  Brilliant,  circular  girdle;  very  pale 
pink;  4.315  carats;  11  by  7  mm No.  1569 

BEBTL  (AQUAMAKTNE),  Sekinotsu,  Omi,  Japan.  Brilliant,  circular  gir- 
dle; very  pale  blue-green;  5.695  carats;  11  by  9  mm.  Cut  from  crystal 
61774 No.  1040 

CALAMINE,  Ysabelita,  Mexico.  Cabochon,  elliptical  girdle;  blue  and 
white;  two  gems,  9.43  and  7.89  carats;  15  by  12  by  6.5  and  17  by  10  by  6 
mm.    Cut  from  specimen  87466 No.  1558 

CALCITE  (SATIN  SPAB),  Cumberland,  England.  Cabochon,  elliptical 
girdle;  white,  satin  luster;  31.97  carats;  33  by  19  by  7  mm.  Cut  from 
specimen  81675 No.  1572 

CHALCEDONY,  Mohave  Desert,  CaUfomia.  Five  gems,  cabochon,  four 
elliptical,  one  circular  girdles;  very  pale  opalescent;  total  weight,  17.12 
carats;  18  by  7  by  5  to  11  by  8  by  4  mm.    Cut  from  specimen  87415 No.  1527 

CHALCEDONY,  35  miles  east  of  Johannesburg,  California.  Twenty-two 
gems,  cabochon,  various  girdles;  clq^idy  blue;  total  weight,  103.035 
carats:  22  by  13  by  5  to  11  by  8  by  4  mm.    Cut  from  specimen  87407 No.  1628 

CHALCEDONY  in  JASPEB,  Death  Valley,  California.  Twelve  gems, 
cabochon,  elliptical  girdle;  mottled  gray  and  red;  total  weight,  45.615 
carats;  15  by  12  by  5  to  11  by  9  by  4  mm.    Cut  from  specimen  87401 No.  1532 

CHALCEDONY,  Amelia,  Virginia.  Seven  gems,  cabochon,  various  girdles; 
yellow  mottled  with  red  and  brown;  total  weight,  21.635  carats;  15  by  7 
to  12  by  7  mm.    Cut  from  specimen  87412 No.  1529 

CHALCEDONY,  Ellensburg,  Washington.  Cabochon,  elliptical  girdle; 
cloudy  blue;  6.85  carats;  20  by  10  by  6  mm.    Cut  from  specimen  87414. .  No.  1526 

CHALCEDONY  (JASPEB),  Death  Valley,  California.  Twenty  gems,  cabo- 
chon, various  girdles;  mottled  red,  green,  and  brown;  total  weight,  146 
carats;  31  by  13  by  8  to  10  by  5  mm-.    Cut  from  specimen  87405 No.  1533 

CHALCEDONY  (JASPEB  var.  JUNBADITE),  San  Francisco,  California. 
Twelve  gems,  cabochon,  elliptical  and  circular  girdles;  mottled  red,  gray, 
and  green ;  total  weight,  47.6  carats;  21  by  9  by  5  to  8  by  4  mm.  Cut  from 
specimen  87422 No.  1534 

CHALCEDONY  (JASPEB  var.  EINBADITE),  San  Francisco,  CaUfomia. 
Cabochon,  elliptical  girdle;  red  and  light  brown;  13.7  carats;  25  by  14  by 
6mm.    Cut  from  specimen  87422 No.  1535 

CHALCEDONY  (MOSS  AOATE),  Glendive,  Montana.  One  cabochon, 
elliptical  girdle,  two  table,  elliptical  and  square  girdles;  gray  with  dark 
brown  inclusions;  35.67,  25.43,  and  15.69  carats;  53  by  32  by  3,  23  by  4, 
32  by  20  by  4  mm .    Cut  from  specimen  87400 No.  1549 

CHALCEDONY  (MOSS  AOATE),  Fremont  County,  Wyoming.  Two  gems, 
cabochon,  elliptical  girdle;  cloudy  with  black  inclusions;  26.04  and  11.69 
carats;  24  by  16  by  10  and  19  by  14  by  7  mm No.  1531 

CHALCEDONY  (MOSS  AOATE),  Guernsey  County,  Wyoming.  Two 
stones,  white  with  black  inclusions;  total  weight,  58.73  carats;  48  by  30  by 
7  mm.,  10  by  7  by  2  mm.    Cut  from  specimen  8740  (fig.  14) No.  1550 

CHALCEDONY  (MYEUCKITE),  near  Johannesburg,  CaUfomia.  Nine 
stones,  one  cabochon,  eight  elliptical  girdles;  mottled  red-brown  and 
white;  total  weight,  34.5  carats;  15  by  12  by  5.5  to  9  by  7  by  4  mm.  Cut 
from  specimen  87411 No.  1530 
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CHALCEDONY  (SIUCIFIED  WOOD),  Adamana,  Arizona.  Cabochon, 
elliptical  girdle;  mottled  red,  brown,  and  yellow;  64.25  carats;  42  by  28  by 
8  mm.    Cut  from  specimen  34059 1 No.  1548 

CHALCEDONY  (SILICIFISD  WOOD),  Adamana,  Arizona.  Twelve  stones, 
cabochon,  ten  elliptical,  two  circular  girdles;  total  weight,  41.55  carats; 
yellow,  brown,  red,  mottled;  23  by  7  by  4  to  9  by  4  mm.  Cut  from  speci- 
men 87406 No.  1537 

CHLOBASTBOLITE,  Grand  Marais,  Cook  County,  Minnesota.  Cabochon, 
three  elliptical,  one  rectangular  girdle;  mottled  green  and  black;  total 
weight,  19.57  carats;  18  by  11.5  by  5  to  10  by  8.5  by  3  mm.  Cut  from 
specimens  93426 No.  1262 

CHBYSOLITE,  Navajo  Indian  Reservation,  Arizona.  Two  gems,  brilliant, 
circular  and  elliptical  girdles;  yellow-green;  1.78  and  1.43  carats;  8  by  5 
and  9  by  6  by  4  mm.    Gift  of  Prank  Springer No.  1571 

CBOCIDOLITE,  Griqualand,  South  Africp.  Pair  of  cuff  buttons,  circular 
girdle;  brown;  19  mm.  diameter;  with  specimens  92892 No.  1546 

EPIDOTB.  Canon  City,  Colorado.  Six  stones,  cabochon,  elliptical  and  cir- 
cular girdles;  yellow-brown;  total  weight,  27.67  carats;  19  by  8  by  5  to  10 
by  5  mm.    Cut  from  specimens  87417 No.  1556 

FBLDSPAB  (AMAZONSTONE),  Florissant,  Colorado.  Eighteen  stones, 
cabochon,  various  girdles;  blue-green;  total  weight,  61.7  carats;  21  by  15 
by  4.5  to  8  by  4  mm.    Cut  from  specimen  87418 No.  1554 

FBLDSPAB  (AMAZONSTONE),  Amelia  Courthouse,  Viiginia.  Three 
stones,  cabochon,  elliptical  girdle;  green;  42.30,  36.67,  and  31.38  carats; 
36  by  24  by  7,  39  by  21.5  by  6,  and  35.5  by  22  by  5.5  mm.  Cut  from  speci- 
men 49164 No.  1259 

70SSIL  COBAL,  Alpena,  Michigan.    Cabochon,  elliptical  girdle;  134.87 

carats;  45  by  38  by  9  mm.    Polished  specimen  of  37475 No.  1551 

QABNET  (ALMANDITE),  Navajo  Indian  Reservation,  Arizona.  Bril- 
liant, circular  girdle;  deep  red;  two  gems,  2.12  and  1.12  carats;  8.5  by  5  and 
7  by  4  mm.    Gift  of  Frank  Springer No.  1570 

QYPSTJM  (SATINSPAB),  Sicily.  Two  stones,  cabochon,  elliptical  girdle; 
white,  with  satin  luster;  22.6  and  20  carats;  25  by  17  by  9  and  25  by  17  by  7 
mm.    Cut  from  specimen  82367 No.  1573 

LABBADOBITB,  Modoc  County,  California.  Six  gems,  cabochon,  ellipti- 
cal girdle,  and  brilliant,  circular  girdle;  pale  yellow  to  red-brown;  total 
weight,  8.2  carats;  13  by  7  by  3  to  7  by  5  mm.    Cut  from  specimen  87269. .  No.  1567 

LAPIS-LA2rnLI,  Chile,  South  America.  Cabochon,  elliptical  girdle;  mot- 
tled blue;  16.96  carats;  22  by  16  by  6  mm.    Cut  from  specimen  62802 No.  1260 

OBSIDIAN,  Glass  Buttes,  Oregon.  Cabochon,  elliptical  girdle;  dark  and 
ligjit  brown,  banded;  71.9  carats;  43  by  31  by  9  mm.  Cut  from  specimen 
35268 No.  1552 

QXTABTZ  (AMETHYST),  Warren  County,  North' Carolina.  Two  gems, 
brilliant,  elliptical  and  circular  girdles;  deep  red-violet;  9.47  and  4.49 
carats;  17  by  14  by  7  and  11  by  7  mm.    Cut  from  specimen  87184 No.  1522 

QXTABTZ  (BBECCIATED  CHEBT),  New  Mexico.  Cabochbn,  elliptical 
girdle;  gray,  20.95  carats;  32  by  12  by  8  mm.    Cut  from  specimen  87467 No.  1545 

QXTABTZ  (CATALINITE),  Santa  Catalina  Island.  Six  stones,  cabochon,  5 
elliptical,  one  pendant; green,  red,  and  brown,  mottled;  total  weight,  69.5 
carats;  31  by  13  by  7  to  12.5  by  10  by  4.5  mm.    Cut  from  specimen  87461. .  No.  1536 

QUABTZ  (CITBINE),  Brazil.  Step-brilliant,  rectangular  girdle;  deep 
yellow;  10.94  carats;  17  by  11  by  8.    Exhibited  with  specimen  44678 No.  1521 

QUABTZ  (CBEOUTE),  Hart,  San  Bernardino  County,  California.  Tabu- 
lar, rectangular  girdle;  brown,  light  and  dark  banded;  10.56  carats;  18  by 
15  by  4  mm.    With  specimen  86943 No.  1544 
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QTJABTZ  (CREOLITE),  Hart,  San  Bernardino  County,  California.  Cabo- 
chon,  elliptical  girdle;  mottled  white  and  brown;  8.34  carats;  25  by  9  by 
5  mm.    With  specimen  86943 No.  1543 

QUABTZ  (BOSS),  twelve  miles  southeast  of  California  Hot  Springs,  Cali- 
fornia. Nine  stones,  cabochon,  seven  elliptical,  two  circular  girdles; 
pink;  total  weight,  30  carats;  19  by  8  by  5  to  8  by  4  mm.  Cut  from  speci- 
men 87420 No.  1524 

QXJABTZ  (BOSE),  Scott  Mine,  Custer,  South  Dakota.  Fifteen  gems,  cabo- 
chon, various  girdles;  pale  pink;  total  weight,  62.57  carats;  20  by  8  by  4  to 
10  by  5  mm.    Cut  from  specimen  87419 No.  1523 

QXJABTZ  (SMOKY),  Alexander  County,  North  Carolina.  Step-brilliant, 
elliptical  girdle;  smoky  brown;  7.4  carats;  15  by  10  by  7  mm.  With  speci- 
men 92878 No.  1520 

RHODONITE,  Lemoncove,  California.  Ten  stones,  cabochon,  elliptical 
and  circular  girdles;  dull  red  and  black,  mottled;  total  weight,  46.5  carats; 
18  by  8  by  4  to  9  by  4  mm.    Cut  from  specimen  87408 No.  1555 

SHTOUTE  (WABANITE),  Wellesley,  Massachusetts.  Cabochon,  ellipti- 
cal girdle;  gray  and  white  banded;  10.42  carats;  19  by  14  by  4.5  nun.  Cut 
from  specimen  87468 No.  1553 

SSBPENTINS  (SATEUTE),  Venice  Hill,  Tulare  County,  California. 
Three  stones,  cabochon,  elliptical  girdle;  gray-green;  13.94,  7.61,  2.81 
carats;  26  by  13  by  7, 18  by  13  by  6,  and  15  by  8  by  4  mm.  Cut  from  speci- 
men 87462 No.  1559 

SMTTHSONITE,  Kelly,  New  Mexico.  Two  stones,  cabochon,  elliptical 
girdle;  green;  13.04  and  1.82  carats;  19  by  11  by  6  and  9  by  6  by  3  mm. 
Cut  from  specimen  87465 No.  1557 

SPODTTHENE  (KUNZTTE),  Pala,  San  Diego  County,  CaUfomia.  Bril- 
liant, circular  girdle;  pale  pink;  2.035  carats;  8  by  5  mm.  Cut  from  speci- 
men 86882 No.  1565 

STAUBOLITE,  Henry  County,  Viiginia.    Two  specimens;  24  by  13,  18  by 

15  mm No.  1560 

THOMSONITE,.  Grand  Marais,  Minnesota.  Six  specimens,  cabochon, 
elliptical,  and  square  girdles;  mottled  white,  red-brown,  etc.;  total  weight, 
40.315  carats;  15  by  8  to  11  by  5  mm.    Cut  from  specimen  93426 No.  1261 

TOUBMALINE,  Auburn,  Maine.    Brilliant,  circular  girdle;  blue-green;  1.02 

carats;  7  by  5  mm.    Cut  from  specimen  87204 No,  1561 

TOUBMALINE,  Pala,  San  Diego  County,  California.  Cabochon,  ellip- 
tical girdle;  pink  and  green;  6.95  carats;  19  by  9  by  5  mm.  Cut  from 
specimen  93104 No.  1562 

TOUBMALINS,    Mesa   Grande,    California.    Cabochon,    circular   girdle; 

violet-red ;  3 .55  carats;  9  by  5  mm No.  1563 

TOUAMALINE,    Mesa    Grande,    California.    Brilliant,    circular    girdle; 

violet-red;  0.86  carat;  6  by  4  mm No.  1564 

T7NAKITE,  Milan's  Gap,  Madison  County,  Virginia.  Cabochon,  ellipitical 
girdle;  mottled  green  and  pink;  55.175  carats;  36  by  29  by  7  mm.  (fig. 
11,  pi.  7).    Cut  from  specimen  36784 No.  1258 

VABISCITE,  Columbus,  Nevada.  Fifteen  stones,  cabochon,  mostly  ellip- 
tical girdles;  varying  from  greenish- white  to  green,  brown,  and  black, 
mottled;  23.24  carats  to  3.06  carats;  35  by  18  by  5  to  13  by  9  by  4  mm. 
Cut  from  specimen  87403 No.  1103 

VABISCITE,  Lucin,  Utah.  Nine  gems,  cabochon,  elliptical  and  pear- 
shaped  girdles;  green  and  gray,  mottled;  total  weight,  56-79  carats;  27  by 
20by5  to  10  by  8  by  4  mm.    Cut  from  specimen  87416 No.  1102 
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VABISCITB  (AMATBICE),  Tooele  County,  Utah.  Twelve  stones,  cabo- 
chon,  elliptical  girdle;  varying  from  pale  to  dark  green,  mottleii  with 
brown  and  white;  13.67  carats  to  1.94  carats;  22  by  15  by  6  to  11  by  7  by 

4  mm.    Cut  from  specimen  87402 No.  1105 

VESTJVIAKITE  (CALIFOBNITE),  Big  Bar,  California .   Thirty-seven  stones, 

cabochon,  various  girdles;  green,  some  with  matrix;  total  weight,  206.65 

carats;  30  by  13  by  8  to  9  by  5  mm.    Cut  fex)m  specimen  87409 No.  1539 

VESTJVIAKITE  (CALIFOBNITE),  Fresno  County,  California.  Cabochcm, 
elliptical  girdle ;  green ;  5.88  carats ;  16  by  8  by  10  mm .  Cut  from  specimen 
86945 No.  1541 

VESTJVIAKITE  (CALIFOBNITE),  Lindsay,  California.  Eleven  stones, 
cabochon,  mostly  elliptical  girdles;  green;  total  weight,  56.4  carats;  23  by 
9  by  5  to  10  by  5  mm.    Cut  from  specimen  87410 No.  1540 

2.   IMITATION   STONES. 

The  basis  of  most  imitation  gems  is  a  very  brilliant  lead  glass 
known  as  ''paste"  or  ''strass."  Imitation  gems  may  consist  of  paste 
alone,  or  of  part  paste  and  part  stone,  as  in  the  ''doublet"  and 
"triplet."  The  one  is  made  up  of  a  table  of  a  genuine  stone,  usually 
off-color,  cemented  to  a  pavilion  made  of  a  paste  having  the  approved 
color.  The  other  consists  of  a  crown,  table,  and  pavilion  made  of  a 
pale  or  inferior  stone,  with  a  thin  layer  of  colored  glass  at  the  girdle. 

Imitation  pearls  are  made  by  coating  the  inner  surfaces  of  glass 
beads  with  a  preparation  made  from  the  scales  of  certain  fishes. 

LIST  OF  SPECIMENS. 

AMBTHTST;  eight  stones,  various  cuts;  red-violet;  25  by  13  to  10  by  7  mm . .  No.  1603 

AQUAMABTNE ;  seVen  stones,  various  cuts;  green-blue;  16  by  9  by  5  to  8  by  5 
mm No.  1596 

CARNSLIAN  (artificially  colored  chalcedony);  two  stones,  one  table,  rec- 
tangular, one  cabochon,  circular  girdle;  red-brown;  20  by  15  by  3  and 
16  by  7  mm No.  1588 

CAT'S-EYS;  cabochon,  four  stones,  circular  and  elliptical  girdles;  various 
colors;  19  by  8  to  13  by  7  mm No.  1581 

OHBYSOFRASB  (artificially  colored  chalcedony);  three  stones,  cabo- 
chon, elliptical  girdle;  green;  14  by  10  by  4,  12  by  8  by  4,  and  13  by  5 
by  3  mm No.  1580 

DIAMOND  C'Jagersfontein");  brilliant,  circular  girdle;  colorless;  9   by 

6  mm No.  1590 

DIAMOND  (''Light  canary");  brilliant,  circular  girdle;  pale  yellow;  13  by 
9  mm No.  1591 

DIAMOND;  25  stones,  brilliant,  circular  girdle;  15  by  10  to  7  by  5  mm No.  1592 

BMSBALD  (doublet);  step-brilliant,  rectangular  girdle;  green;  5.5  by  4  by 
3  mm.    Mounted  in  a  ring.    Isaac  Lea  collection No.   827 

BMEBALD  (triplet);  two  stones,  step,  octagon  girdle;  green;  8  by  5  mm. .  No.  1607 

BMEBALD;  ei^t  stones,  step  and  step  brilliant,  circular,  octagonal,  and 
square  girdles;  20  by  12  to  8  by  4  mm No.  1595 

OABNBT;  two  stones,  cabochon,  circular  girdle;  deep  red;  10  by  7  and  8  by 
6  mm No.  1602 

OBM  STONE  colored  with  uranium  oxides;  brilliant,  circular  girdle;  8  by 

5  mm.    Gift  of  Capt.  Harry  Bryan No.  1610 
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HABLBQXJIN  STONE  (artificially  colored  crocidolite);  three  stones,  cabo- 
chon,  circular  and  elliptical  girdles;  red,  brown,  and  blue-gray;  16  by  7 

to  10  by  5  by  4  mm No.  1587 

JADE ;  cabochon,  elliptical  girdle;  green;  40  by  30  by  6  mm No.  1579 

JADE ;  cabochon,  circular  girdle;  dark  green;  16  by  7  mm No.  1578 

MOONSTONE;  four  stones,  cabochon,  pendant;  colorless;  26  by  16  to  23 

by  10  mm...: .;;  No.  1582 

MOSS  AOATE;  cabochon,  rectangular  girdle;  light  brown  with  dark  in.' 

elusions;  19  by  12  mm •:_:.  No.  1575 

OLIVINE;  three  stones,  brilliant  and  step,  circular,  square,  and  rectangi^. 

lar  girdles;  deep  green;  12  by  8,  9  by  6,  and  11  by  8  by  5  mm .v  No.  1601 

OPAL;  two,  one  round,  one  bulb-shaped ;  iridescent  colors No.  1586 

PBABL;  four  roimd  beads,  white,  12  to  8  mm.  diameter No.  1583 

PEABL;  four  round  beads;  steel-gray;  12  to  8  mm.  diameter No.  1585 

PBABL;  four  round  beads;  very  pale  pink;  12  to  6  mm.  diameter No.  1584 

BOSE  QTJABTZ;  five  stones,  cabochon,  various  girdles;  pale  pink;  15  by 

15  by  6  to  15  by  10  by  5  mm No.  1589 

BXTBY  (doublet) ;  step-brilliant,  circular  girdle;  deep  red;  10  by  5.5  mm. ..  No.  1608 
BXTBY;  four  stones,  brilliant  and  step-brilliant ;  circular  and  square  girdles; 

deep  red;  13  by  7  to  8  by  4  mm • No.  1593 

SAPPHIBE  (doublet);  two  stones,  brilliant,  circular  girdle;  deep  blue;  5  by 

3  mm No  1609 

SAPPHIBE;  four  stones,  step-brilliant,  circular  and  square  girdles;  deep 

blue;  12by6to4by3BMn No.  1594 

TOPAZ;  three  stones,  step,  rectangular  and  square  girdles;  pale  pink;  34 

by  9  by  5,  11  by  8  by  5,  and  8  by  6  bmu No.  1599 

TOPAZ;  cabochon,  brilliant,  and  step-brilliant;  various  girdles;  deep  yel- 
low; 27  by  16  by  10  to  9  by  7  mm No.  1597 

TOPAZ;  step-briUiant,  elliptical  girdle;  very  pale  red-orange;  26  by  15  by 

10  mm No.  1598 

TOUBMAIINE;  three  stones;  step-brilliant  and  brilliant,  rectangular  and 

elliptical  g[irdles;  deep  pink;  12  by  10  by  5  to  6  by  5  by  3  mm No.  1600 

TTJBQTJOISE ;  30  stones,  cabochon,  circular  girdle;  average  size,  4  by  2  mm . .  No.  1577 
TXrBQTJOISE  (artificially  colored  chalcedony);  two  stones,  cabochon,  cir- 
cular and  elliptical  girdles;  blue;  16  by  6  and  20  by  6  by  3  mm No.  1576 

MODELS  OF  FAMOUS  DIAMONDS. 


CTTLLINAN,  rough,  and  largest  stone  cut 

from  it. 
EMPBESS  ETiaENIE. 
EZCELSIOB. 
FLOBENTINE. 
OBEAT  MOaiTL. 
HOPE. 

XOHINOOB,  before  and  after  recutting. 
NASSAX. 


OBLOFF. 

PASHA  OF  EQTPT. 

PiaOOTT, 

POLAB  STAB. 

BEOENT  or  PITT. 

SANCY. 

SHAH  OF  PEBSU 

STAB  OF  THE  SOUTH. 


3.   ARTIFICIAL   OR   SYNTHETIC   STONES. 

A  sharp  distinction  is  to  be  drawn  between  the  imitation  of  a  gem 
stone  and  its  formation  by  artificial  methods.  The  imitation  gem 
only  simulates  the  natural  substance;  the  artificial  gem  is  identical 
with  it.     Examples  of  the  latter  class  are  to  be  found  in  the  diamond 
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as  produced  by  heat  and  pressure  in  cast  iron;  the  ruby  as  produced 
by  the  fusion  of  alumina  with  traces  of  chrome  oxide;  and  the  sap- 
phire as  made  in  a  similar  way. 

LIST  OF  SPECIMENS. 

BXTBY ;  step-brilliant,  square  girdle;  deep  red ;  1 .015  carats;  5.5  by  4  mm No.  1605 

BITBY;  step-brilliant,  elliptical  girdle;  deep  red;  2.08  carats;  8  by  7.5  by 

4.5  mm No.  1604 

8APPHIBE ;  brilliant,  circular  girdle;  pale  blue;  8.98  carats;  13  by  9  mm No.  1606 

4.    MODELS    SHOWING   FORMS   INTO   WHICH   OEMS   ABE   CUT. 

The  cutting  of  many  gem  stones  is  necessary  for  the  complete 
development  of  those  properties  upon  which  their  beauty  largely 
depends.  In  order  that  the  inherent  properties  of  a  gem  may  be 
developed  to  the  maximum  it  should  be  cut  and  polished  in  that 
form  best  suited  to  the  exhibition  of  its  beauties.  The  various 
styles  of  cut  represented  are: 


Brilliant. 

Old  square  cut  brilliant. 

English  square  cut  brilliant. 

Split  brilliant. 

Double  brilliant. 

Single  brilliant. 


Star. 

Portuguese. 

Rose. 

step. 

step  brilliant. 

Table. 


5.    SMALL  ORNAMENTAL  OBJECTS  NOT  USED  FOR  PERSONAL  ADORNMENT. 

The  materials  listed  and  described  below,  while  in  some  cases  of 
the  same  mineralogical  nature  as  the  gems  described  above,  are  not 
utilized  for  the  most  part  for  personal  adornment,  but  as  small  orna- 
ments and  works  of  art.  Their  beauty  is  dependent  in  some  cases 
on  that  of  the  material,  in  others  the  art  of  the  lapidary  is  largely 
responsible  for  their  attractiveness. 

AGALMATOUTE^PAGODITE. 

The  material  known  by  this  name  is  a  soft  stone  of  compact  texture 
which  may  consist  of  pyrophyllite,  an  aluminum  hydrous  silicate,  or 
talc,  a  magnesium  hydrous  silicate.  The  color  is  gray  when  pure, 
but  often  bluish,  greenish,  brownish,  or  yellowish,  or  mottled  with 
different  colors  due  to  the  presence  of  iron  in  various  forms.  The 
luster  is  dull,  waxy.  The  material  occurs  usually  in  metamorphic 
rocks,  chiefly  crystalline  schists.  The  commercial  sources  are  China 
and  Japan,  where  it  is  used  extensively  for  carving  grotesque  images 
and  objects  of  art  which  are  frequently  sold  to  the  unwary  under  the 
name  of  jade,  from  which  it  can  readily  be  distinguished  by  its 
softness. 

UST  OF  SPEaMENS. 

Vaae,  carved  with  figures  of  birds  and  flowers;  green-gray  with  pale  red  tint- 
ing; 22.5  cm.  high,  12.5  cm.  greatest  width.    China No.  1651 

Vase»  carved  with  figure  of  deer,  birds,  and  flowers;  red  and  black  mottled 
on  dark  base;  26  cm.  high,  18  cm.  wide.    China No.  1655 
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Vase,  carving  of  vine;  very  pale  green-gray  on  brown  base;  25  cm.  high. 

China No.  1657 

Vase,  carving  of  leaves;  red-brown  and  gray  on  brown  base;  24  cm.  high. 

China No.  1658 

Vase,  carved  human  figure  in  branches  of  tree;  red-brown  on  brown  base. 

China No.  1662 

Vase,  gray-green  and  dark  brown,  on  brown  base;  12  cm.  high,  4.5  cm.  wide. 

China No.  1668 

Urn  with  carved  handles  and  cover;  mottled  red,  gray,  and  light  brown;  18 

by  21cm.    China No.  1659 

Ornamental  carved  piece,  deer  with  flowers;  yellow  on  dark  brown  base; 

20.5  by  90  cm.    China No.  1652 

Carved  piece,  rectangular,  lattice-work  sides;  light  green-gray;  9  by  4.5  by 

4  cm.    China No.  1667 

Group  of  five  baboons;  light  gray-green;  17  cm.  high.    China No.  1653 

Two  Chinese  priests  on  dark  pedestals,  one  red  mottled  with  gray-green;  one 

gray-green;  22.5  cm.  high.    China No.  1654 

Three  Chinese  figures  on  end  of  pedestal;  gray-green  faintly  mottled  with 

red.    China No.  1656 

Carving  of  a  bird  in  a  tree;  yellow-brown.    China No.  1660 

Small  Chinese  figure  on  a  pedestal;  brown-red.    China No.  1666 

Ash  tray,  carved  with  leaves;  gray;  10  by  6.5  cm.    China No.  1663 

Ash  tray,  carved  with  small  trees;  red-brown  and  gray;  12  by  7  cm.  China..  No.  1664 
Ash  tray;  carved  with  leaves  and  fruit;  red-brown  and  gray,  11  by  5.5  cm. 

China No.  1665 

Carved  tray;  red-brown  and  gray;  22  by  16  cm.    Japan No.  1661 

AMAZONSTONE. 

LIST  OF  SPECIMENS. 

Two  spheres;  green;  40  and  37  mm.  diameter;  Amelia  Courthouse,  Virginia. 

Isaac  Lea  collection No.   451 

Tray;  lightgreen;  8.8  by  6.2  cm.    Amelia  Courthouse,  Viiginia No.    246 

CATUNITE— PIPESTONE. 

This  material  is  an  indurated  clay  or  argillite.  The  prevailing 
colors  are  dull  reddish,  often  more  or  less  mottled  with  white.  It 
occurs  in  Minnesota  and  South  Dakota  intercalated  with  other 
sedimentary  rocks  and  was  formerly  used  by  the  Sioux  Indians  for 
the  making  of  pipes,  and  more  recently  has  been  used  for  small 
ornaments  and  paper  weights.    It  is  soft  and  readily  carved. 

LIST  OF  SPECDfENS. 

Indian  heaa  carved  on  rectangular  block;  dull  red;  Minnesota No.  17G0 

Indian  pipe.    Minnesota No.  1759 

-CHALCEDONY. 

UST  OF  SPECIMENS. 

Paper  weight,  pentagonal  dodecahedron;  blue  (artificially  colored);  6.5  cm. 

Isaac  Lea  collection No,  1761 

Snuffbox;  blue  (artificially  colored);  42  by  30  mm No.  1773 

Carved  handle;  very  pale  pink;  5.8  cm.  long No.  1777 
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CHALCEDONY,  variety  AGATE. 

Thin  polished  dab  gray  with  green  inclusions;  14.5  by  9.5  cm.    Brazil No.  1733. 

Cube  with  tnincateo  edges;  red  and  gray;  5  cm.    Brazil No.  1716 

Penholder;  brown  and  white  banded;  16.9  cm.  long.    Germany.    Isaac 

Lea  collection No.  1717 

Seal  handle;  brown;  5.7  cm.  long.    Germany.    Isaac  Lea  collection No.  1736 

Cane  head;  red,  banded;  5.2  cm.  long.  Germany.  Isaac  Lea  collection...  No.  1737 
Seven  snuff  boxes;  various  colors  and  sizes.    Oberstein,  Prussia.     Isaac 

Lea  collection No.  1772 

Dish;  bro^vn,  banded  with  white;  10.7  by   9  cm.    Oberstein,   Prussia. 

Isaac  Lea  collection ' No.  1731 

Dish;  red,  banded;  8  by  6.2  cm.  Oberstein,  Prussia.  Isaac  Lea  col- 
lection  No.  1718 

Seal  handle,  carved;  black,  banded  with  white;  8.3  cm.  long.    Oberstein, 

Prussia No.  173* 

Cube;  brown;  4  cm.    Oberstein,  Prussia No.  1757 

Cube  with  truncated  edges;  black,  banded  with  white;  4.5  cm.    Isaac  Lea 

collection No.  1758 

Two  spheres;  brown  and  white  banded ;  7.7  and  5.4  cm.  diameter No.  1763 

Seal  handle;  brown,  banded;  8.6  cm.  long.  Gift  of  Dr.  Bobert  Fletcher...  No.  1738 
Paperweight,  with  round  knob  engraved  with  human  face;  dark  brown; 

12.3  by  8.3  cm No.  1726 

Dental  tools  (four)  and  mixiug  slab;  gray  and  brown.    Gift  of  Alexander  A. 

Anzell No.  1700 

Book;  brown  and  black  with  white  banding;  10  by  5.5  cm No.  1721 

Card  case;  agate  covers  mounted  on  leather;  colorless,  red  and  yellow 

banded ;  8.5  by  5.5  cm.    Bequest  of  William  H.  Forwood No.  1774 

Paper  knife;  red  banded;  15  cm.  long.    Bequest  of  William  H.  Forwood...  No.  1776 

CHALCEDONY,  variety  BLOODSTONE. 

Two  snuff  boxes:  green  mottled  with  red ;  40  by  25  mm.    India No.  1461 

CHALCEDONY,  variety  CARNEUAN. 

Elliptical  slab;  red  and  yellow;  12  by  10  cm No.   505 

Paper  cutter;  red;  14.8  cm.  long.    Brazil No.   504 

CHALCEDONY,  variety  JASPER. 

Paper  weight;  red  and  yellow;  16.5  by  10  by  1.9  cm.    Orenburg,  Ural 

Mountains,  Russia No.  171S 

Paper  weigjit;  green  and  red;  9  by  6.3  cm.    Siberia No.  1714 

Small  carvev.  piece,  monument-shaped;  green,  red,  and  dark  gray;  9.7  cm. 
higji No.  1739 

CHALCEDONY,  variety  MOSS  AGATE. 

Paper  cutter;  green  and  gray;  35  cm.  long.  Germany.  Isaac  Lea  col- 
lection  No.  1720 

CHALCEDONY,  variety  SILICIFIED  WOOD. 

Sphere;  violet  red  and  red,  banded;  11  cm.  diameter.    Chalcedony  Park, 

Arizona No.  1767 

Didi ;  brown  mottled ;  12.5  by  8.5  cm.    Chalcedony  Park,  Arizona No.  1732 

Four  polished  slabs;  red  predominates;  21  by  15.5,  21  by  12,  17  by  16.5, 
16.6  by  9.4  cm.    (3ialcedony  Park,  Arizona.    Gift  of  The  Drake  Company.  No.  1682 
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Polished  slab;  gray;  17  by  17  cm.    Chalcedony  Park,  Arizona No.  168S 

Mosaic  slab;  25  by  25  cm.    Chalcedony  F&rk,  Arizona No.  1683 

Rectangular  paper  weight;  brown;  6  by  5  by  2.5  cm.    Humboldt  County, 

Nevada No.  1684 

Paper  weigjit;  yellow  and  red-brown,  and  gray;  10.2  by  7  by  2  cm No.  1686 

Cube;  gray  and  white  streakea;  5  cm No.  1686 

Carved  dog's  head;  pink  and  yellow.    Chalcedony  Park,  Arizona.    Gift  cf 

Maj.  J.  W.  Powell , No.  1687 

COAL. 

Rectangular  slab  carved  with  a  bunch  of  flowers;  15b}^0.5cm No.  1735 

CROCIDOUTE. 

LIST  OF  8PECIMENB. 

Paper  weigjit;  aark  blue-black;  11  by  8  cm.    Griqualand,  South  Africa No.  1744 

Dish;  brown  in  white  quartz;  13  by  9  cm.    Griqualand,  South  Africa No.  1745 

Half  sphere;  brown;  5.5  cm.  diameter;  Griqualand,  South  Africa.    Isaac 

Lea  collection No.  1746 

Sphere ;  brown ;  3.8  cm.  diameter.    Griqualand ,  South  AMca No.  1747 

FLUORITE. 

LIST  OF  BFBCDfBNS. 

Cup  on  black  marble  base;  dark  purple;  10  cm.  diameter.    England No.  1754 

Two  ash  trays;  mottled;  8.7  and  8.5  cm.    England .^ No.  1755 

CaiAPHC  GRANITE-PEGMATITE. 

This  is  a  variety  of  pegmatite  in  which  the  quartz  and  feldspars 
have  crystallized  in  long,  parallel  prisms  which  on  cutting  at  right 
angles  to  the  axis  of  elongation  give  rise  to  peculiar  figures  suggestive 
of  letters  of  the  Phoenician  alphabet,  hence  the  name  Graphie.  The 
light  color  and  slight  contrast  of  the  two  principal  minerals  render 
the  material  of  little  interest  from  a  gem  standpoint,  but  of  con- 
siderable interest  when  cut  into  ornaments. 

LIST  OF  SPECIMENS. 

Ash  tray;  light  brown;  14  by  8.2  cm.    Siberia No.  1727 

Sphere;  gray  and  white;  7  cm.    Auburn,  Maine. .  .^ No.  1769 

GYPSUM,  variety  SATINSPAR. 

LIST  OF  SPECIMENS. 

Goose  egg;  white;  9.5  cm.  long.    Bridgeford,  England No.  1669 

Sphere;  white;  6.5  cm.  diameter No.  1722 

JADE. 

LIST  OF  SPECIMENS. 

Paper  weight  in  form  of  a  lotus  leaf;  dark  green;  15  by  6  cm.    China No.  1701 

Carving  in  the  form  of  a  vase;  gray-green;  14  cm.  long.    China No.  1702 

Inkstand  on  a  base  of  teak;  light  green.    China No.  1706 

Vase  on  a  base  of  teak;  gray-green;  11.5  cm.  high.    China No.  1704 

Small  bird  mounted  on  gold  stand ;  light  green.    China No.  1703 
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LABRADORTTE. 

LIST  OF  SPBCDfBNS. 

Medallion  of  a  knight's  head;  gray,  blue,  green,  etc.,  in  play  of  oolors;  10.5 

by  7.5  cm.    Labrador No.  1750 

Small  monumental  shaped  object;  gray;  10  cm.  high.    Labrador No.  1749 

LEPIDOUTE- 

A  lithia  mica  of  a  pink  color  and  sometimes  sufficiently  compact 
to  be  carved  into  small  ornaments.  It  occurs  associated  with  gem 
minerals  (tourmaline)  in  the  pegmatite  quarries  of  Maine,  CaUfomia, 
and  elsewhere. 

LUrt  OF  SPBCDfBNS. 

Aah  tray;  rectangular;  violet-red;  9  by  4.7  by  1.3  cm.    Rozena,  Moravia. 
GiftofC.  S.  Bement No.  1748 

MALACHITE. 

LIST  OF  SPBCIMBNS. 

Cube  with  truncated  edges;  green;  5  cm.    Morenci,  Arizona No.  1696 

Composite  slab;  green;  11  by  8.5  cm.    Ural  Mountains No.  1697 

MARBLE,  CALCrrE,  and  ARAGONITE. 

Calcium  carbonate  occurs  in  natuA  imder  a  great  variety  of  forms, 
usually  included  imder  the  mineralogical  names  of  calcite  and  arago- 
nite,  or  occurring  in  large  rock-like  masses  as  limestone  and  marble. 
The  last  named  forms^  are  used  extensively  in  building  and  the  finer 
grades  (marble)  for  decorative  work,  statuary,  and  ornaments. 
Travertine,  cave  marble,  and  onyx  marble  are  the  names  given  to 
deposits  on  the  surface  or  in  caves  and  crevices  in  limestone,  from 
water  solutions.  These  are  sometimes  of  exceptional  beauty.  The 
so-called  oriental  alabaster  used  by  the  ancient  Egyptians  was  a 
travertine  found  in  caves  and  fissures  in  the  Eocene  limestone  of 
Egypt.  Lumachelle  is  a  name  given  to  a  variety  in  which  the 
included  shell  fragments  still  retain  their  original  nacreous  or  pearly 
luster.  Other  varietal  names  are  given  according  to  origin,  color,  and 
structure.  These  are  to  be  foimd  in  the  collection  of  building  and 
ornamental  stones.     (See  also  under  coral  and  pearl,  pp.  31  and  77.) 

LIST  OF  SPBCIMBNS. 

Sphere  of  onyx  marble;  green-yellow;  9  cm.  diameter.    Big  Buck  Creek, 

Arizona No.  1766 

Sphere  of  travertine;  pale  yellow;  7.8  cm.  diameter.    Yavapai  County, 

Arizona No.  1765 

Carving  of  a  dragon  on  black  limestone.    Japan No.  1689 

Sphere  of  marble;  brown  and  gray;  8  cm.  diameter.   Japan No.  1770 

Paper  knife  of  onyx;  19.2  cm.  long.    Puebla,  Mexico No.  1715 

4555—22 ^11 
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Paper  weight  of  onyx  with  irregular  oval  handle;  base  white,  handle  red- 
brown,  mottled;  8  by  5.5  cm.    Puebla,  Mexico No.  1835 

Carved  ornament  in  imitation  of  fruit;   banded  onyx;   6.7  cm.  diameter. 

Mexico No.  1751 

Model  of  mounted  cannon  of  stalagmite.    Rock  of  Gibraltar No.  1692 

Paper  weight  of  onyx;  pale  green;  triangular;  6.5  cm.    Near  Upper  Soda 

Spring,  Siskiyou  County,  California No.  1691 

Paper  weight  of  fossil  coral;  gray;  8.5  by  7.5  by  4.5  cm.    Iowa No.  1699 

Paper  weight  of  fossil  coral;  gray-brown;  7.9  by  6.5  by  3.4  cm.    Iowa No.  1834 

Paper  weight  of  fossil  coral;  dark  gray  brown;  5.7  by  3.9  by  2  cm.    Gift  of 

E.  F.Boss No.  1693 

Paper  weight;  brown,  mottled;  11  by  6.5  cm.    Colusa  County,  California. .  No.  1724 
Conch  shell  with  cameo  engraved  on  one  side;  white  and  brown.    West 
Indies No.  1752 

MOSAIC. 

Jewel  box  of  rhodonite,  aventurine  quartz,  agate,  and  jasper  mosaic;  square 

and  diamond  shaped  pieces.    Material  obtained  in  the  Urals No.  1708 

Mosaic  slab  of  the  17th  cen- 
tury, made  of  agate  and 
lapis-lazuli.  Russia. . .  No.  1707 
Mosaic  paper  weight  made 
of  agate,  quartz,  jasper, 
etc.    Russia No.  1706 

OPAL. 

LIST  OF   SPECDfBNS. 

Carving  of  a  lizard  on  a  base 
of  limonite;  blue. 
Queensland,  Australia 
(fig.l5) No.  1043 

Paperweight;  pale  yellow; 
5.7  by  2.3  cm.    Noto, 

FlO.  15.— LIZAED  CABVED  IN  OPAL  ON  UMONITE.  JapaU No.  1743 

QUARTZ 

UST  OF  SPECIMENS. 

Polished  elliptical  slab  inclosing  rutile  needles;  12.2  by  9.5  by  1.5  cm. 

Madagascar No.  1753 

Two  small  prisms  inclosing  hairlike  tremolite  needles;  50  by  10  and  45  by 

23  mm.    Isaac  Lea  collection.    Japan No.  1672 

Carved  seal  handle  of  pale  yellow  quartz,  inclosing  rutile  needles;  64  by 

40  mm No.  1681 

Seal  handle  of  amethyst;  red-violet.    Germany.    Isaac  Lea  collection No.  1694 

Small  basin  of  beekite  carved  in  a  mass  of  fossil  coral;  yellow.    Devon, 

England No.  1756 

Knife  handle  of  citrine  quartz;  yellow;  7.5  cm.  long.    Switzerland No.  1680 

Carved  turtle  of  rock  crystal ;  colorless.    Japan.    Isaac  Lea  collection No.  1677 

Carved  seal  of  rock  crystal;  colorless;  7  cm.  long.    Mursinsk,  Russia No.  1671 

Carved  eagle;  colorless;  58  mm.    Siberia '. No.  1670 

Drawer  knob  of  rock  crystal;  colorless;  61  by  18  mm.    Siberia No.  1678 

Knob  of  rock  crystal;  colorless;  57  by  6  mm.    Switzerland No.  1679 
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Arrow  heads  of  rock  crystal;  colorless;  15  specimens,  average  size  40  mm.   • 

long.    Red  Hill,  near  Bakersville,  North  Carolina.    Isaac  Lea  collection. .  No.    245 
Sphere  of  rock  crystal;  colorless;  11  cm.  diameter.    Chestnut  Hill  Town- 
ship, Ashe  County,  North  Carolina.    Isaac  Lea  collection No.  1673 

Sphere  of  rock  crystal;  colorless;  7.3  cm.  diameter No.  1674 

Sphere  of  rock  crystal;  colorless;  48  mm.  diameter No.  167 

Three  small  spheres  of  rock  crystal;  colorless;  25  mm.  diameter No.  1676 

Seal  handle  of  rock  crystal;  colorless;  4.4  cm.  long.    Bequest  of  William  H. 

Fatwood No.  1778 

Sphere  of  rose  quartz;  pale  pink;  42  mm.  diameter.    Albany,   Oxford 

County,  Maine.    Isaac  Lea  collection No.  1728 

Seal  handle  of  smoky  quartz;  dark  brown;  5.5  cm.  long.    Australia No.  1695 

RHODONITE. 

LIST  OF  8PECIMBNS. 

Ash  tray;  red  with  black  inclusions;  14.5  by  8.2  cm.    Ural  Mountains No.  1729 

Polished  slab;  red;  11  by  7.7  cm.    Ural  Mountains No.  1730 

SERPENTINE. 

LIST  OF  SPECIMENS. 

Carving  of  an  antique  lamp;  dark  and  light  green.  Newburyport,  Massa- 
chusetts.   Isaac  Lea  collection No.  1776 

Sphere;  green;  5.9  cm.  diameter.    MontviUe,  New  Jersey No.  1771 

Diamond-shaped  slab;  green;  10.8  by  7.1  by  3.5  cm.  Near  Montville,  New 
Jersey No.  1762 

Cylindrical  paper  weight;  dark  green;  6.5  by  2.7  cm.  Lizard  Point,  Corn- 
wall, England No.  1742 

Vase;  green-gray  with  black  veins;  20  cm.  high.    Gift  of  W.  H.  Abbott No.  1698 

Monument-shaped  piece  of  bowenite;  light  green;  6.5  by  4  by  2.2  cm. 
Smithfield,  Rhode  Island No.  1690 

Sphere;  green  and  white  banded;  7.2  cm.  diameter.  Gila  Bend,  New' 
Mexico - No.  1768 

SOAPSTONE. 

LIST  OF  SPECIMENS. 

Paper  weight;  mottled  green  and  brown;  8.2  by  8.2  cm.  Santa  Catalina 
Island No.  1725 

Circular  box  with  cover;  mottled  green  and  brown;  8.8  cm.  diameter. 
Santa  Catalina  Island No.  1 740 

Three  turned  cups;  dark  green.    Santa  Catalina  Island No.  1741 

TALC. 

LIST  OF  SPECIMENS. 

Carving  of  a  turtle;  green-gray.    India No.  1711 

Box,  carved;  green-gray;  12.5  by  8.5  cm.    India No.  1710 

SmaU  bottle;  green-gray;  6  by  3.7  cm.    China. No.  1712 

UNCLASSIHED. 

Carvings  of  fruits  mounted  on  a  tablet:  Bed  currants,  camelian;  white  cur- 
rants, rock  crystal;  blackberries,  black  chalcedony  and  serpentine;  rasp- 
berries, rhodonite  and  amethyst;  red  cherries,  camelian;  black  cherries, 
black  chalcedony;  leaves,  serpentine;  base,  jasper  and  black  chalcedony. 
Ekaterinbuig,  Russia No.  1709 
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6.   OCOUBRENCE   AND  ASSOCIATION   OF  PBECIOUS   STONES. 

Under  this  heading  are  included  exhibits  designed  to  illustrate  the 
occurrence  and  association  in  nature  of  the  various  stones  described 
in  the  preceding  pages.  These  are  (1)  a  comparatively  small  mis- 
cellaneous collection  of  specimens  from  various  sources  showing  the 
rough  gem  material  embedded  in  or  associated  with  other  minerals 
as  foimd;  (2)  a  larger  collection  arranged  in  what  is  known  as  an 
American  case,  and  comprising  the  Gardner  F.  Williams  collection 
illustrating  the  occurrence  of  the  diamond  in  South  Africa;  (3)  the 
granite  pegmatites  and  their  associated  minerals  from  the  eastern 
United  States  and  southern  California,  the  last  named  exhibited  in 
the  Greological  Hall  on  the  first  floor. 

1.  MISCELLANEOUS  SERIES. 

This  comprises  two  cases  in  one  of  which  is  shown  a  variety  of 
gem  minerals,  including  both  precious  and  semiprecious  stones,  either 
in  the  matrix  or  in  the  rough  state  as  found  in  nature.  The  other 
contains  precious  opal  in  the  matrix  and  includes  examples  from 
Australia  and  Mexico,  as  well  as  from  the  more  recently  discovered 
field  in  Humboldt  County,  Nevada,  which  furnishes  a  great  variety 
of  colors,  ranging  from  the  so-called  ''black  opal"  to  the  pale, 
iridescent  shades. 

2.  DIAMOND-BEARING  ROCKS  OF  SOUTH  AFRICA. 

The  South  African  collection  comprises  about  100  specimens  of 
rocks  and  mineral  concentrates  typical  of  the  mines,  together  with 
illustrations  in  the  form  of  photographs  and  engravings.  Below  is 
given  a  transcript  of  the  label  accompanying  the  collection. 

SOUTH  AFRICAN  DIAMOND  MINES. 

[CoUeotloDS  LllustratiDg  the  occurrence  of  diamonds  in  the  De  Beers  Consolidated  Mines  (Ltd.),  Klmbcrley , 
South  Africa.    Gift  of  Mr.  Gardner  F.  Williams.] 

The  country  rock  immediately  below  the  surface  soil  is  an  olivine  diabase,  locally 
called  basalt  (specimen  no.  75898).  Below  this  is  a  dark  shale  (specimen  no.  75902) 
which  is  succeeded  by  a  melaphyr  (specimen  no.  76910),  and  this  by  quartzite  (efped- 
men  no.  75920).  Through  all  of  these  have  been  extruded  the  diamond-bearing  peri- 
dotite-brecda,  shown  in  its  fresh  condition  in  specimen  no.  75,933,  and  in  thedecom* 
posed  condition  known  as  "blue  groimd  **  in  specimen  no.  75,932.  The  diamonds  are 
now  regarded  as  having  originated  through  the  condensation  of  metallic  parbides  in 
the  peridotite  while  at  a  great  depth  below  the  surface,  and  to  have  been  brou^t  up 
in  the  magma  to  their  present  position  at  the  time  of  its  intrusion.  In  specimen 
87701  is  shown  a  cavity  from  which  was  removed  a  laige  crystal.  There  are  also  shown 
a  cast  of  a  diamond  crystal  weighing  363  carats  and  several  small  very  perfect 
crystals  and  rounded  bit«  (bortz)  of  genuine  diamonds. 
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South  African  Diamond  Mine. 
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LIST  OF  ROCKS  FROM  THE    SOUTH  AFRICAN   DIAMOND  MINES  IN  THE   GARDNER  F. 

WILLIAMS  COLLECTION. 

[From  De  Beers  Consolidated  Mines  (Ltd.),  Kimberley.l 

Below  is  given  a  complete  list  of  the  rocks  from  the  various  shafts 
together  with  the  depths  below  the  surface  at  which  they  were  foimd 
to  occur: 

DU-TOITS-PAN  SHAFT. 


Moseum 
number. 


75897 
75898 
75899 
75900 
75901 
75902 
75903 
75904 
75905 
75906 
75907 
75908 
75909 
75910 
75911 
75912 
75913 
75914 
75915 
75916 
75917 
75918 
75919 


Kind  ol  rock. 


Decomposed  basalt 

Hard  basalt 

Coarse  grained  basalt 

Fine  grained  basalt 

Gray  shale 

Black  shale 

Sandy  shale 

Black  shale 

Glacial  conglomerate 

Glacial  conglomerate  at  contact  with  quartzite . 
Glacial  conglomerate  with  embedded  boulder. 
Quartzite. 


Diorite— (a)  light  color;  (6)  dark  color. 
Mel 


felaphyre  (?). 


Amygdaloid  al  diabase. 

do 

do 

do 

do 

do 

.....do 

....do 

Dyke  between  hard  rock  and  blue  ground . 
Hard  blue  ground 


Position  in 
shaft. 


Fert. 

1^52 

52-  94 

94-121 

121-125 

125-132 

132-161 

161-162 

162-364 

364-370 

370 

370 

370-452 

452-184 

484-515 

515-556 

556-560 

560-750 

750-775 

750-775 

750-775 

750 

750 

750 


DE  BEERS  SHAFT. 


75920 
75921 
75922 
75923 
75924 
75925 
75926 
75927 
75928 
75929 
75930 
75931 
75932 
75933 
75934 
75935 
75936 
75937 
75938 


Quartzite 

....do 

Quartz  porphyry 

Amygdaloid  dyke  (?) 

....do 

Quartz  porphyry 

....do 

Dyke 

Dyke(?) 

Quartz  porphyry 

Quartz  porphyry  dark 

Snake  rock.    Blue  ground  matrix 

Soft  blue 

Hard  blue 

....do 

Biotite 

Concentrates 


I 


800 
1,200 
1,400 
1,440 
1,480 
1,520 
1,560 
1,600 
1,640 
1,680 
1,720 

300 
1,720 
1,720 
1.720 


» From  crater,  about  1,400-foot  level. 
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KDfBEBLET  SHAFT. 


Museum 
number.  I 


Kind  of  rock. 


Position  is 
'     shaft 


75939 
75940 
75941 
75942 
75943 
75944 
75945 
75946 
75947 
75948 
75949 
75950 
75951 
75952 
75953 
75954 
75955 
75956 
75957 
75958 
75959 


Quartzite 

Altered  shale 

Mixture,  q^uartzite,  etc 

Diabase  with  amygdaloid. 

Quartz  porphyry 

do 

Basalt  dike 

Porphyry  (?) 

Quartz  porphyry 

do 

do 

Basalt  dike 

Metamorphosed  shale 

Shales 

Dyke 

Soft  blue  ground 

Hard  blue  groimd 

do 


Concentrates. 


ltd. 
1,000 
1,200 
1,200 
1,620 
i;520 
1,520 
1,840 
1,840 
1,840 
2,160 
2,160 
2,160 
2,470 
2,500 
2,560 
2,000 
1,840 
2,520 


75960 
75961 
75962 
75963 
75964 
75965 
75966 
75967 
75968 


BULLFONTEIN  SHATT. 


Peridotite 

Quartzite 

Olivine  diabase 

Blue  ground 

Blue  ground  north  side  of  mine. 
Blue  ground  south  side  of  mine. 


Concentrates. 


I 


200 
600 
600 
400 
600 
600 


PREMIER  MINE. 


75969 

75970 
75971 
75972 
75973 
75974 


Blue  ground  south  side  of  mine. 
Blue  ground  north  side  of  mine. 
Blue  groimd  open  mine 

Concentrates 


500 
500 


3.  GRANITE  PEOIIATITES  AND  THEIR  ASSOCIATED  MINERALS. 

The  term ''  pegmatite  "  is  applied  to  an  interesting  and  peculiar  type 
of  igneous  rock  which  occurs  in  the  form  of  intrusive  dikes  and  sheets, 
and  is  characterized  as  a  rule  by  a  coarse  and  extremely  variable 
crystallization.  The  granite  pegmatites  consist  for  the  most  part 
of  the  same  minerals  as  compose  ordinary  granite — that  is,  of  quartz 
and  feldspar,  with  or  without  mica — ^but  are  often  accompanied  by  a 
considerable  number  of  accessory  minerals,  which  make  them  favorite 
hunting  grounds  for  the  collector.    Crystallization  sometimes  takes 
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place  on  a  gigantic  scale,  even  to  the  formation  of  individuals  several 
feet  in  length,  though  as  a  rule  much  smaller.  At  times  the  quartz 
and  feldspar  crystallize  contemporaneously  in  long,  parallel,  skeleton, 
and  enfolding  prisms,  giving  rise  to  forms  which  when  cut  across 
resemble  ancient  Greek  or  Phoenician  characters.  Such  forms  are 
called  graphic  granite.  The  quartz  and  feldspar  of  the  pegmatites 
are  mined  for  use  in  pottery  manufacture,  the  mica  for  electric  anc) 
other  piuT)oses,  while  the  beryls  and  the  tourmalines,  if  of  good  color, 
are  utilized  as  gems. 

The  pegmatites  are  common  features  of  granitic  rocks,  and  are 
found  in  greater  or  less  abundance  in  nearly  all  of  the  states  along 
the  Appalachian  chain,  as  well  as  in  many  of  the  regions  west  of  the 
front  range  of  the  Rocky  Moimtains: 

Two  collections  of  these  interesting  rocks  are  shown,  one  from  the 
Appalachians  of  the  eastern  United  States,  and  one  from  the  cele- 
brated gem  regions  of  southern  Calif omia.  Each  comprises  upward 
of  100  specimens  showing  the  rocks  in  the  rough  and  cut  and 
polished  conditions,  and  the  associated  minerals.  In  each  case,  and 
in  the  Calif  omia  series  in  particular,  space  is  given  to  the  decomposed 
and  disintegrated  material  from  the  middle  or  ^'pay  streak"  portion 
together  with  examples  of  the  same  amount  of  material  separated 
into  its  component  minerals.  The  gem  minerals  from  the  California 
region,  it  should  be  mentioned,  are  mainly  tourmalines  of  a  pink 
and  green  color,  and  the  variety  of  spodumene  known  as  kunzite. 
Those  from  the  Appalachians  are  mainly  green  tourmaline  and  the 
variety  of  beryl  known  as  aquamarine. 

A.  THE  APPALACHIAN  PEGMATITES. 

Among  the  more  prominent  objects  in  the  Appalachian  series  are 
several  large  specimens  showing  (1)  a  pegmatite  intrusion  some  6 
inches  in  width  in  gneiss,  from  Auburn,  Maine  (39058),  (2)  one  of 
similar  nature,  4  inches  in  width,  bordered  by  a  thin  black  tourmaline, 
in  granite,  from  Cape  Elizabeth,  Maine  (62508),  (3)  a  thin  zone  of 
pegmatitic  material  with  very  obscure  outlines  in  the  Rockport, 
Massachusetts,  granite  (38757).  There  is  also  a  large  rough  pegma- 
tite from  Amelia,  Virginia  (88983),  and  a  fine  large  polished  slab 
from  Auburn,  Maine  (74795),  cut  across  the  grain,  showing  to  advan- 
tage the  "graphic"  structure.  Among  the  smaller  and  associated 
minerals  are  crystals  of  muscovite,  showing  the  characteristic  hexago- 
nal outline  (62377),  masses  of  the  lithia  mica,  lepidoUte  (90229),  and 
the  feldspar  orthoclase  or  microcline  (49700),  amazonstone  (48721), 
and  albite  (48723);  also  large  masses  of  black  tourmaline  (89944); 
green  radiating  tourmaline  in  matrix  (82268,  89939)  and  examples 
of  beryl  (90244),  including  the  variety  emerald  in  matrix  from  North 
Carolina  (53778).     The  gem  minerals  (90223)  occur  associated  mainly 
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with  the  albitic  feldspar  and  the  lepidolite,  as  in  the  examples  from 
Portland,  Connecticut. 

Other  associated  minerals  shown  are  lithiophilite  from  Grafton, 
New  Hampshire  (88253);  apatite  from  Straflford, -New  Hampshire 
(87435);  allanite  from  Crown  Pomt,  New  York  (90262);  gadolinite 
from  Barringer  Hills,  Texas  (88442);  and  uraninite  from  Mitchell 
County,  North  Carolina  (59329). 

B.  THE   MESA  GRANDE,   CALIFORNIA,  PEGMATITES. 

The  California  series  was  prepared  with  great  care  and  elaboration 
by  Dr.  W.  T.  Schaller,  of  the  United  States  Geological  Survey  and  at 
the  same  time  honorary  custodian  of  gems  and  precious  stones  in 
the  National  Museum.  The  details  of  the  collection  as  given  by  him 
are  as  follows: 

The  nearly  flat-lying  pegmatite  dikes,  from  which  most  of  the  specimens  shown  were 
obtained,  crop  out  on  the  hills  north  and  east  of  Pala,  San  Diego  County,  California, 
and  are  of  the  compound,  unsymmetrical  type  whose  different  parts  are  thought  to  be 
due  to  differentiation  processes  rather  than  to  multiple  injections  of  material  into 
reopened  fissures.  The  upper  portion  of  the  dike  is  locally  known  as  the  "top  rock'' 
(noe.  89549,  89550)  and  is  a  mixture  of  a  coarse,  graniilar  aggregate  of  quartz  and 
feldspar  and  of  a  graphic  pegmatite.  No  gem  stones  are  foimd  in  this  "top  rock.*' 
The  lower  portion  of  the  dikes,  locally  called  the."  bottom  rock  "  (no.  88551),  is  a  much 
finer  grained  granular  quartz-albite  rock  characterized  by  numerous  wavy  bands  of 
brownish-red  garnets.  These  bands  lie  nearly  horizontal  in  their  general  trend, 
being  parallel  to  the  slight  dip  of  the  dike.  The  "bottom  rock "  is  likewise  bee  from 
gem  stones,  but  both  it  and  the  "top  rock"  are  of  great  interest  from  the  scientific 
point  of  view.  Between  the  *  *  top  rock  "  and  the  *  *  bottom  rock  "  is  the  middle  portion, 
called  the  "pay  streak "  by  the  miners,  in  which  the  gem  minerals  of  value  are  found. 
Here  also  occur  the  cavities  or  pockets  which  often  yield  an  abundance  of  the  well- 
crystallized  minerals  shown  in  the  exhibit. 

The  top  horizontal  shelf  on  the  souUi  side  of  the  exhibition  case  contains  the 
granitic  (no.  89871)  and  gabbro  country  rock  (no.  88556)  and  also  the  partly  altered 
gabbro— a  loose,  friable  rock— and  the  completely  altered  gabbro  (no.  89856),  which  as 
a  brown  iron-stained  clay  has  been  washed  into  the  cracks  and  seams  of  the  pegma- 
tite rock.  Where  such  a  crack  extends  into  a  pocket  the  clay  has  coated  the  gems  and 
associated  minerals  found  therein.  There  are  shown,  for  example,  white  feldspars  of 
the  pegmatite  coated  with  the  brown  clay  derived  from  the  gabbro  country  rock. 
The  origin  of  the  clay  of  the  gem  pockets  is  thus  explained. 

The  second  horizontal  shelf  on  the  south  side  contains  different  varieties  of  the  "top 
rook,"  consisting  of  graphic  pegmatite  and  granular  p^;matite.  The  third  horizontal 
shelf  shows  the  mineral  aggregates  of  the  middle  part  or  "pay  streak,*'  which  yields 
on  decomposition  the  loose,  friable  material  forming  the  gem  pockets.  This  same 
shelf  also  shows  examples  of  the  banded  "bottom  rock." 

The  sloping  shelf  on  the  south  side  contains  large  specimens  of  the  different  varieties 
of  the  pegmatite  rock,  including  graniilar,  graphic,  and  banded  i)egmatite8.  Seveial 
of  these  larger  specimens  have  been  sawed  and  polished  and  are  well  adapted  for  use 
as  an  ornamental  stone,  especially  when  cut  obliquely  so  as  to  form  wavy  lines  and 
circular  effects  resembling  bird's-eye  wood.  One  specimen  in  particular  consLsts  of  a 
large  section  of  the  entire  p^matite  dike  and  shows  the  aggregate  of  lithium  mineiab 
in  the  upper  portion  or  "top  rock,"  the  granular  pegmatite  of  the  middle  portion,  and 
the  banded  ' '  bottom  rock. ' *    ( No.  88560.) 
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The  sloping  shelf  on  the  north  side  of  the  case  illustratee  the  mineral  contents  of  the 
gem  pockets.  A  sample  of  the  gem-bearing  clay  or  pocket  material  is  first  shown, 
below  which  is  an  equal  amount  of  similar  gem  clay  separated  into  its  constitutent 
minerals;  thus  the  relative  proportions  of  the  gem  tourmaline,  the  clay  washed  into 
the  pocket  from  the  decomposed  gabbro  country  rock,  and  the  varioiis  minerals  asso- 
ciated with  the  gem  tourmaline  are  exhibited.  For  example,  the  pocket  material 
from  the  Tourmaline  King  mine  (no.  90312  and  90308),  at  Pala,  shows  much  lepidolite, 
orthoclase,  clay,  and  gem  tourmaline  (pink  and  green),  and  smaller  amounts  of  mus- 
covite  and  quartz.  Similar  gem-bearing  clay  from  the  Tourmaline  Queen  mine,  at 
Pala  (no.  90307),  shows,  in  addition  to  much  pink  tourmaline,  large  amounts  of  clay, 
quartz,  albite,  and  cookeite,  but  practically  no  orthoclase.  A  gem  pocket  from  the 
Ed.  Flethcher,  jr.,  mine,  at  Pala  (no.  90310),  shows,  in  addition  to  much  pink  tourma- 
line, clay,  and  albite,  a  considerable  amoumt  of  lepidolite,  with  only  a  little  orthoclase. 
A  gem  pocket  from  the  Pala  Chief  mine,  at  Pala  (no.  90310),  shows  considerable  gem 
kunzite,  with  lepidolite,  quartz,  clay,  cookeite,  and  orthoclase,  and  smaller  amounts 
of  albite  and  muscovite.  A  similar  pocket  from  the  Caterina  mine  at  Pala  (no.  90311 ) 
shows  only  spodumene,  pink  clay,  and  quartz.  The  exhibit  also  includes  a  pocket 
containing  an  abundance  of  small  blue  tourmalines;  a  small  pocket  from  the  Tour- 
maline King  mine,  very  rich  in  gem  tourmalines;  and  several  pockets  free  from  any 
gem  stones.    Such  pockets  are  known  by  the  miners  as  ''dead  ones.'' 

On  this  same  sloping  shelf  are  shown  also  several  laige  specimens  of  the  minerals 
associated  with  the  gem  pockets.  Among  these  minerals  may  be  noted  a  fine  example 
of  orbicular  muscovite,  an  altered  perthite  (feldspar)  crystal,  a  large  amblygonite 
crystal,  and  several  specimens  of  spodumene  (kunzite)  in  the  matrix.  The|^  kunzite 
specimens  are  very  dificult  to  collect,  as  in  general  the  matrix  of  the  kunzite  is  so 
friable  that  it  breaks  to  pieces  when  it  is  taken  out  of  the  mine. 

The  three  horizontal  shelves  above  the  sloping  shelf  on  the  north  side  of  the  case  con- 
tain well-developed  and  well-crystallized  specimens  of  the  different  minerals  found 
in  the  gem-pocket  zone  of  the  pegmatite  dikes.  Among  these  minerals  may  be  noted 
in  particular  a  good  series  of  the  various  forms  of  lepidolite  (nos.  88528,  88536)  (in- 
cluding several  well-crystallized  specimens)  (no.  89865),  crystals  of  muscovite,  fine 
tourmaline  crystals  (nos.  88165,  88166),  albite  and  orthoclase  in  well-developed 
crystals,  pink  beryl  (no.  89170),  stilbite,  cassiterite,  a  large  crystal  of  lithiophilite 
bismuth,  bismuthite,  bismuthosphaerite,  purpurite,  hematite,  and  pyrite,  apatite, 
pucherite,  topaz,  manganotantalite,  a  fine  example  of  clear  pink  kimzite  in  the  matrix 
Cnos.  8S538  and  90027),  and  the  phosphate  minerals  first  found  in  this  locality,  namely, 
palaite,  salmonsite,  and  sicklerite. 
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APPENDIX  1. 
THE   CUTTING  OF  GEM  STONES. 

The  cutting  of  gem  stones  is  necessary  for  the  complete  develop- 
ment of  those  properties  upon  which  their  beauty  largely  depends. 
Rarely  does  the  stone,  as  found  in  nature,  present  those  qualities 
which  make  it  attractive  to  the  eye.  In  its  natural  state  it  is  often 
opaque,  dull,  or  flawed,  and  even  if  transparent  and  flawless  its  form 
is  rarely  adapted  to  the  display  of  those  characters  which  distinguish 
the  fadiioned  stone.  Occasionally  a  stone  may,  without  artificial 
treatment,  show  to  a  sufficient  d^ree  those  qualities  which  give  it 
rank;  but  such  cases  are  rare,  and  in  order  that  its  inherent  beauty 
may  be  developed  to  the  maximum  it  must  be  cut  and  polished. 

The  several  styles  of  cut  may  all  be  brought  under  one  or  the  other 
of  the  following  heads:  I.  Those  bounded  by  plane  surfaces  only. 
II.  Those  bounded  by  curved  surf  aces  only.  III.  Those  bounded  by 
both  curved  and  plane  surfaces.  The  several  examples  imder  the 
above  heads  may  be  tabulated  thus: 
I.  Bounded  by  plane  surfoces: 

Brilliant  cut. 

Double  brilliant  or  Lisbon  cut. 

Half  brilliant  or  fdngle  cut. 

Trap  or  split  brilliant  cut. 

Portuguese  cut. 

Star  cut. 

Rose  cut,  or  briolette. 

Step  brilliant  or  mixed  cut. 

Table  cut. 
II.  Sounded  by  curved  surfoces: 

Double  cabochon  cut. 

Single  cabochon  cut. 

Hollow  cabochon  cut. 
III.  Bounded  by  curved  and  plane  surfaces— mixed  cabochon  cut. 

BRILLIANT  CUT. 

The  brilliant  cut  may  be  described  as  two  truncated  pyramids, 
placed  base  to  base.  The  upper  pyramid  is  called  the  crown,  and  is  so 
truncated  as  to  give  a  large  plane  surface;  the  lower  one,  called  the 
pa/oUion,  terminates  almost  in  a  point.  The  line  of  imion  of  the  two 
pyramids  is  called  the  girdle,  and  is  the  widest  part  of  the  stone.  This 
fashion  of  cut ,  though  occasionally  modified  as  to  the  size,  mutual  pro- 
portions, and  even  the  number  of  facets,  requires,  when  perfect,  58 
facets.  The  uppermost  facet  is  called  the  crown,  and  is  formed  by 
removing  one-third  of  the  thickness  of  the  fundamental  octahedron; 
the  lowermost  facet  is  called  the  calei,  or  coUet,  and  is  formed  by 
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removing  one-eighteenth  of  the  thickness  of  the  stone  (a  and  6,  in 
text  fig.  16).  The  triangular  facets  touching  the  table  (s  in  c,  fig.  16) 
are  called  star  facets;  those  touching  the  girdle  fall  into  two  groups, 
sTciU  facets  (E  in  c)  and  skew  facets  (D  in  c).  The  comer  facets  touch- 
ing the  table  and  girdle  on  the  crown  (B  in  c),  and  the  culet  and  girdle 
on  the  pavilion  (Q  in  d)  are  called  quoins.  The  facets  between  the 
quoins,  and  touching  the  table  and  girdle  when  on  the  crown,  and  the 
culet  and  girdle  when  on  the  pavilion,  are  called,  respectively,  bezel 


Fio.  16.— The  bbiluant.    a  and  b,  manner  in  which  the  brilliant  is  derived  pbom  the  funda- 
mental form;  c,  d,  and  e,  top,  side,  and  back  views  op  briluant  with  58  pacets;  /,  §,  and 

k,  TOP,  side,  and  back  views  op  MODOIED  BRILUANT  WITH  06  FACETS. 

facets  (A  in  c)  and  pavilion  facets  (P  in  d).  The  total  number  of 
facets  are  distributed  as  follows:  1  table,  16  skill  facets,  16  skew 
facets,  8  star  facets,  8  quoins,  4  bezel  facets,  4  pavilion  facets,  and  1 
culet,  as  shown  in  c,  d,  and  e  of  the  text  figures,  representing  the  top, 
side,  and  bottom  views  of  a  brilliant  with  58  facets.  Occasionally 
the  cut  is  modified  by  cutting  extra  facets  around  the  culet,  making 
66  in  all. 

The  brilliant  cut  is  especially  applied  to  the  diamond,  and  when 
perfect  should  be  of  the  following  proportions:  From  the  table  to  the 
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girdle,  one-third,  and  from  the  girdle  to  the  cnlet  two-thirds  of  the 
total.  The  diameter  of  the  table  should  be  four-ninths  of  tte  breadth 
of  the  stone.  When  applied  to  other  stones  these  proportions  are 
more  or  less  modified  to  suit  their  individual  optical  constants. 

DOUBLE  BRILLIANT  CUT. 

The  double  brilliant,  or  Lisbon  cut,  is  a  form  with  two  rows  of 
lozenge-shaped  facets,  and  three  rows  of  triangular-shaped  facets, 


a  }f  e 

Fio.  17.— Ths  double  bbiluant.    Top  (a),  side  (ft),  and  back  (c)  views. 

74  in  all.    The  figure  shows  top  (a),  side  (6),  and  bottom  (c)  views 
of  this  fashion. 

HALF  BRILLIANT  CUT. 

The  half  brilliant,  single,  or  old  English  cut  is  the  simplest  form  of 
the  brillliant,  and  is  generally  employed  for  stones  too  small  to  admit 


a  ft  c 

Fio.  18.— The  half  brilliant.    Top  (a),  and  side  (ft)  views  op  the  half  briluant.    In  c  the 

TOP  IS  CUT  in  the  rORU  OF  A  STAR,  THEN  CALLED  ENGLISH  SINOLE-CUT. 

of  numerous  facets.  The  figure  shows  top  (a)  and  side  (b)  views  of 
this  style  of  cut.  Occasionally  the  top  is  cut  so  as  to  form  a  star  (c 
in  fig.  18)  and  then  called  English  single-cut. 


a  b  c 

Fio.  19.— The  trap  briluant.    Top  (o),  side  (ft),  and  back  (c)  views. 

TRAP  BRILLIANT  CUT. 

The  trap  brilliant,  or  split  brilliant,  differs  from  the  full  brilliant 
in  having  the  foundation  squares  divided  horizontally  into  two  tri- 
angular facets,  making  42  in  all. 
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PORTUGUESE  CUT. 


The  figiires  show^the  top,  side,  and  bottom  views  of  the  Portuguese 
cut,  which  has  two  rows  of  rhomboidal  and  three  rows  of  triangular 
facets  above  and  below  the  girdle. 


a  b 

Fio.  30.— The  pobtuoubsk  cut.   top  (a)» 
STAR  CUT. 


8IDK  (ft),  AND  BACK  (c)  TIBWS. 


The  figures  show  the  front  and  back  views  of  the  star  cut.    The 
table  is  hexagonal  in  shape,  and  is  one-fourth  of  the  diameter  of  the 


a  ft 

Fio.  21.— Thx  stab  cirr«  fbomt  (a),  and  back  (ft)  views. 

stone;  from  the  table  spring  six  equilateral  triangles,  whose  apices 
touch  the  girdle,  and  these  triangles,  by  the  prolongation  of  their 
points,  form  a  star. 

ROSE  CUT. 

The  rose  cut  differs  from  the  brilliant  cut  in  that  the  crown  con- 
sists of  triangular  or  star  facets,  whose  apices  meet  at  the  point  or 


a  b  c 

Fio.  22.— The  bose  cut  (a)  and  (ft),  top  and  side  views;  (e)  side  view  of  double  boss. 

crown  of  the  rose.    The  base  lines  of  these  star  facets  form  the  base 
lines  for  a  row  of  skill  facets  whose  apices  touch  the  girdle,  leaving 
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spaces  which  are  each  cut  into  two  facets.  The  base  may  be  flat  or 
the  bottom  may  be  cut  like  the  crown,  making  a  double  rose  or 
briolette  cut.  The  shape  of  a  rose-cut  stone  may  be  circular,  oval, 
or  indeed  any  other  that  the  rough  gem  may  permit. 


TRAP  OR  STEP  CUT. 


In  the^trap  or  step  cut  the  facets  run  longitudinally  around  the 
stone  from  the  table  to  the  girdle  and  from  the  girdle  to  the  culet. 
There  are  usually  but  two  or  three  sets  of  step  facets  from  the  table 


Fig.  23.— Upper  and  under  sides  of  trap  cut. 


to  the  girdle,  while  the  number  of  steps  from  the  girdle  to  the  culet 
depends  upon  the  thickness  and  color  of  the  stone.  The  fashion  is 
best  adapted  to  emeralds  and  other  colored  stones. 

STEP  BRILLIANT  OR  MIXED  CUT. 

Here  the  form  from  culet  to  girdle  is  the  same  as  that  of  the  trap 
cut,  while  from  the  girdle  to  the  table  the  stone  is  brilliant  cut,  or 
the  opposite. 


Fio.  24 — The  step  brilliant  cut  . 


TABLE  CUT. 

The  table  cut  consists  simply  of  a  greatly  developed  table  and 
culet  meeting  the  girdle  with  beveled  edges.  Occasionally  the  8 
edge  facets  are  replaced  by  a  border  of  16  or  more  facets. 


< 


Fio.  25.— Top  and  side  views  or  table  cut. 
CABOCHON  CUT. 

The  cabochon  cut  is  usually  applied  to  opaque,  translucent,  deep 
colored,  or  chatoyant  stones.    'ITie  double  cabochon  is  usually  cut 
4555—22 ^12 
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with  a  smaller  curvature  on  the  base  than  on  the  crown.  The 
single  cabochon  is  a  characteristic  cut  for  the  turquoise.  The  hollow 
cabochon  is  adapted  to  very  deep-colored  transparent  stones.    The 


Fio.  26.— The  cabochon  cut.    a,  the  sinole  cabochon;  b,  the  double  cabochon;  c,  the  hollow 
cabochon;  d,  flat  ob  tallow  top  cabochon;  e,  mixed  cabochon. 

mixed  cabochon  has  either  the  edge  or  side  faceted,  or  both.  In  all 
of  the  cabochon  cuts  the  arches  may  be  of  a  varying  degree  of  flat- 
ness, depending  upon  the  nature  of  the  stone. 

CAMEO  AND  INTAGLIO. 

The  term  "cameo"  is  applied  to  any  engraving  in  relief  upon  the 
surface  of  a  gem,  usually  upon  a  stone  like  onjrx  or  a  shell  composed 
of  layers  of  diflFerent  colors,  the  engraving  being  of  sufficient  depth 
to  expose  the  imderlying  layers  and  producing  the  desired  contrast. 
An  intagUo  differs  in  being  an  incised  engraving  and  usually  upon  a 
stone  of  uniform  color  throughout. 
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OEMS  MENTIONED  IN   THE   BIBLE. 


The  Bible  contains  three  lists  of  gems.  The  first  of  these  is  an 
account  of  the  jewels  on  the  e^phod  of  Aaron.  The  e^phod  is  described 
as  having  a  front  part  and  a  back  part  fastened  at  each  shoulder  with 
an  onyx  mounted  in  gold  and  engraved  with  the  names  of  the  children 
of  Israel,  six  on  each  stone,  to  memorialize  the  Lord  of  the  promise 
made  to  them.  (Exodus  xxviii,  6, 12, 29.)  The  breastplate  was  made 
of  the  same  material  as  the  epTiodj  and  folded  so  as  to  form  a  kind  of  a 
pouch  in  which  the  Urim  and  Thummin  were  placed.  (Exodus  xxxix, 
9.)  The  external  part  of  this  gorget,  or  "breastplate  of  judgment," 
was  set  with  f oiu:  rows  of  gems,  three  in  each  row,  each  stone  set  in  a 
golden  socket  and  having  engraved  upon  it  the  name  of  one  of  the 
twelve  tribes  of  Israel.     (Exodus,  xxviii,  17-20.) 

The  following  lists  taken  from  Biblical  antiquities  by  Adler  and 
Casanowicz  ^  give  the  names  of  these  stone  in  the  original  and  in  the 
Septuagint,  together  with  the  meaning  adopted  by  most  authorities, 
the  rendering  of  the  Revised  Version,  both  in  text  and  margin  being 
added  in  parentheses: 


1.  Odem  (sardion),  came- 
lian  (sardius,  ruby). 

4.  Nofek  (anthrax) fCsihuH' 
(ue,  probably  the  In- 
dian ruby  (emerald, 
carbuncle). 

7.  Leshem    {ligyrion),    ja- 
cinth, others,  sapphire 
(jacinth,  amber). 
10.  Tarshish    {chrysoliihoB), 
chrjrsolite,  others,  to- 

Saz    (beryl,    chalce- 
ony). 


2.  Pitdah  {topazUm)^  to- 
paz or  peridot. 

ir  (sapfeirosY  sap- 
phire or  lapis  lazuli 
(sapphire). 

8.  Sheho  (achates)  f  agate. 


11.  Shoham  (beryllion), 
beryl  (onyx,  beryl). 


3.  Bareheth  (smaragdos), 
smaragd  or  emerald 
(carbuncle  emerald). 

6.  Yahalom(ia8pi8)f  onyx  f 
a  kind  of  chalcedon 
(diamond,  sardonyx). 

9.  Achlamah  (amethystos), 
amethyst. 

12.  Yashpeh  (onychion^ 
jasper. 


In  many  instances  the  equivalent  of  the  Biblical  names  of  gems  is 
uncertain  in  the  nomenclature  of  modern  mineralogy,  and  as  a  conse- 
quence there  are  several  distinct  lists  of  names  given  for  the  stones  in 
the  breastplate.  In  the  Section  of  Comparative  Religions  in  the  United 
States  National  Museum  is  a  very  old  silver  breastplate  employed  as  an 
ornament  for  the  manuscript  copy  of  the  Torah,  or  Pentateuch,  used  in 
an  ancient  synagogue.    The  twelve  stones,  with  the  names  of  the 

»  Report  of  the  U.  S.  National  Museum,  1896,  p.  943.    A  collection  of  these  stones  is  on  exhibition  in  the 
division  of  Old  World  Archaeology,  Depaitment  of  Anthropology. 
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twelve  tribes,  according  to  it  are  as  follows:  Garnet,  Levi;  diamond, 
Zebulon;  amethyst,  Gad;  jasper,  Benjamin;  chrysolite,  Simeon; 
sapphire,  Issachar;  agate,  Naphthali;  onyx,  Joseph;  sard,  Reuben; 
emerald,  Judah;  topaz,  Dan;  beryl,  Asher. 

The  second  list  is  that  given  in  the  description  of  the  ornaments 
of  the  Prince  of  Tyre  (Ezekiel  xxviii,  13) : 


1.  Odem. 
4.  TurshUh. 
7.  Sappir. 


2.  Pitdah. 
5.  Shohavi. 
8.  Nofek. 


3.  Yahalam. 
6.  Yashpeh, 
9.  Bareketh. 


The  third  list  is  that  given  in  the  description  of  the  Heavenly  City 
(Revelations  xxi,  19,  20).  As  in  the  preceding  list,  the  word  used 
in  the  original,  or  Greek,  is  followed  by  the  rendering  given  by  most 
authorities,  that  of  the  Revised  Version  in  parentheses: 


1.  laspiSf  jasper. 

4.  Sinaragdos,  smaragd 
(emerald).       ^ 

7.  ChrysoUtkoSj  chrysolite. 
10.  ChrysoprasoSf  chryso- 
prase. 


2.  Sap/evros,  sapphire  or 

lapis  lazuh. 
5.  SaraonyXf  sardonyx. 

8.  Beryllos,  beryl. 
11.  HyakinOios,  jacinth 
(sapphire). 


3.  CAoZ^^cm,  chalcedony. 

6.  SardioSt  sardius. 

9.  TopazUm,  tojiaz. 
12.  AmethystoSj  amethyst. 


In  addition  to  the  gems  enumerated  in  these  lists,  there  is  men- 
tioned the  diamond  by  the  Hebrew  name  of  shamir  (Jeremiah  xvii, 
1;  Ezekiel  iii,  9;  Zechariah  vii,  12);  amber,  Hebrew  Hashmal  (mar- 
gin of  Revised  Version  gives  eledrum)  (Ezekiel  i,  4);  and  crystal 
(quartz),  Hebrew  qerah  and  gahish  (Ezekiel  i,  22;  Job  xxviii,  18; 
Revelation  iv,  6). 

The  complete  list  of  gems  mentioned  being  as  follows: 

AgaUj  Hebrew  shebo. — One  of  the  stones  in  the  breastplate  of  judgment.  (Exodus 
xxviii,  19.) 

Arnher^  Hebrew  fuuhmal, — ^Ezeldel  i,  4.  Some  render  the  Hebrew  leshtm  ts 
amber,  thus  making  it  one  of  the  gems  in  the  breastplate.    (Exodus  xxvii,  19.) 

Amethystf  Hebrew  ahlamah. — One  of  the  stones  in  the  breastplate.  (Exodus  xx\iu, 
19).  In  Revelation  xxi,  20,  it  is  mentioned  as  garnishing  the  twelfth  foundation  of 
the  heavenly  Jerusalem. 

Beryl,  Hebrew  shoham. — One  of  the  stones  in  the  breastplate.  (Exodus  xx^iii,  20.) 
Mentioned  as  one  of  the  ornaments  of  the  King  of  Tyre.  (Ezekiel  xxviii,  13.)  In 
Revelation  it  is  spoken  of  as  adorning  the  eighth  foundation  of  the  Holy  City. 

Carbuncle^  Hebrew  Tio/ek. — One  of  the  stones  in  the  breastplate.  (Exodus  xxviii. 
18;  see  also  Ezekiel  xxviii,  13).    The  word  no/ek  has  been  rendered  ruby. 

Camelianj  perhaps  the  Hebrew  odem  of  the  breastplate  (Exodus  xxviii,  17),  and 
the  sardius  in  Revelation  xxi,  20.  In  Revelation  iv,  3,  of  the  Revised  Version,  h 
the  rendering  sardius.  In  the  Authorized  Version  the  reading  is:  "And  he  that  sat 
was  to  look  upon  like  a  jasper  and  a  sardine  stone.''  In  the  Vulgate:  "Et  qui  sedebat 
similis  erat  aspectui  lapidis  jaspidis  et  sardinis."  The  Textus  receptus  (Greek)  is: 
Kal  6  KaiJ'fituvos  iiv  ofioios  6p&c€i  \lO(fi  laSTrldi;  Kal  aapSLt^tu.     All  other  editions  have  for 
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the  last  word,  vap^Ua.  It  is  evident  that  the  Vulgate  and  the  Authorized  Version 
simply  followed  the  Textus  receptus,  and  that  the  correct  rendering  is  "sardius" 
and  not  ''sardine  stone." 

Chalcedony. — ^The  Hebrew  tarshish  (Exodus  xxviii,  20)  has  been  rendered  chal- 
cedony. In  Revelation  xxi»  19,  it  is  enumerated  in  the  description  of  the  founda- 
tion of  the  New  Jerusalem. 

Chrysolite, — (See  Revelation  xxi,  20.)  The  Hebrew  Utrnhitih  (Exodus  xxviii,  20) 
has  been  rendered  chrysolite. 

Chrysoprase. — One  of  the  stones  in  the  foundation  of  the  Heavenly  City.  (Revela- 
tion xxi,  20.) 

DiamoTid,  Hebrew  shamir. — (See  Jeren^ah  xvii,  1;  Ezekiel  iii,  9;  and  Zechariah  vii, 
12,  where  it  is  spoken  of  as  an  object  of  extreme  hardness.  In  the  Authorized  Ver- 
sion the  Hebrew  yahalom  (Exodus  xxviii,  18)  is  rendered  diamond. 

Emeraldy  Hebrew  bareketh. — One  of  tlie  stones  in  the  breastplate.  (Also  see  Reve- 
lation iv,  3.) 

Jadnthy  Hebrew  leshem. — ^A  etone  in  the  breastplate.  (Exodus  xxviii,  19).  The 
eleventh  foundation  of  the  Heavenly  Jerusalem.    (Revelation  xxi,  20.) 

Jasper,  Hebrew  yashpeh. — ^A  stone  in  the  breastplate.  (Exodus  xxviii,  20.)  Men- 
tioned as  adorning  the  Prince,  of  Tyrus  (Ezekiel  xxviii,  13.)  One  of  the  stones  enu- 
merated in  the  description  of  the  Heavenly  City.    (Revelation  xxi,  19.) 

Onyx,  Hebrew  shoham. — One  of  the  stones  in  the  breastplate.  (Exodus  xxviii,  20; 
see  also  Genesis,  ii,  12;  and  Ezekiel  xxviii,  13.)  According  to  certain  renderings  the 
shoham  is  beryl.  Shohams  set  in  gold  were  put  on  each  of  the  two  shoulder  straps  of 
the  ephod  of  the  high  priest,  and  the  two  were  engraved  with  the  names  of  the  twelve 
tribes,  six  on  each.    (Exodus  xxviii,  12.) 

Pearl. — It  is  thought  that  pearl  is  meant  by  the  Hebrew  peninim,  a  word  often 
employed  in  the  Old  Testament  as  a  figure  of  something  valuable  and  precious.  (See 
Proverbs,  iii,  5;  xxxi,  10,  and  Job  xxviii  18.)  Jesus  uses  the  pearl  for  the  same 
purpose  in  Matthew  vii,  6,  and  xiii,  45. 

Rtibyy  Hebrew  no/ek  or  odem. — One  of  the  gems  in  the  breastplate.  (Exodus  xxviii, 
17;  see  also  Ezekiel  xxvii,  13.) 

Sapphire t  Hebrew  sappvr. — One  of  the  stones  in  the  breastplate.  (Exodus  xxviii, 
18;  also  mentioned  in  Ezekiel  xxviii,  13,  and  Revelation  xxi,  19.)  Some  authorities 
render  sappir  as  lapis  lazuli,  and  not  sapphire. 

Sardonyx,  Hebrew  yahalom. — One  of  the  stones  in  the  breastplate.  (Exodus 
xxviii,  18.) 

Topaz y  Hebrew  pitdah. — One  of  the  stones  in  the  breastplate.  (Exodus  xxviii,  17; 
also  mentioned  in  Ezekiel  xxviii,  13,  and  in  Revelation,  xxi,  20.) 
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APPENDIX  3. 
MYSTICAL  PBOPEBTIES   OF   OEMS. 

Man  has  endowed  gems  with  talismanic,  curative;  and  supernatural 
powers.  Certain  gems  preserved  him  from  incubi,  vampires,  and 
kindred  terrors;  others  preserved  him  from  the  powers  of  sorcery ^or 
conferred  the  powers  of  witchcraft;  by  their  aid  he  controlled  the 
spirits  of  evil  or  was  protected  from  their  malign  influence.  With  a 
suitable  gem  he  could  foretell  the  future,  review  the  past,  or  conjure 
up  pictures  of  events  taking  place  at  a  distance.  Protected  by  their 
mystic  influences  he  feared  neither  plague  nor  poison,  while  his 
belief  in  the  marvelous  efficacy  of  their  curative  powers  gave  them  a 
place  among  his  most  potent  remedies. 

The  virtues  of  gems  were  diverse.  Some  procured  the  favor  of  the 
great ;  others  rendered  their  possessors  amiable,  wise,  strong,  and  brave ; 
some  protected  him  from  fire,  lightning,  and  tempests;  others  from 
.danger  and  disease;  some  were  preferred  as  talismans  and  charms; 
others  were  used  as  drugs,  either  alone  or  with  electuaries,  and  with 
or  without  prayers,  incantations,  or  other  prescribed  formulas. 

Certain  gems  brought  good  or  evil  through  the  planetary  influence 
of  certain  days.  All  yellow  gems  were  appropriate  for  Sunday  wear 
through  the  name  giver,  the  sun.  On  Monday,  the  moon  day,  all 
white  stones  except  the  diamond  were  to  be  worn.  Tuesday,  the  day 
of  Mars,  claimed  garnets,  rubies,  and  all  red  stones.  Wednesday 
demanded  blue  stones.  Ttor's  day,  or  Thursday,  required  amethyst 
and  other  stones  of  a  sanguine  tint.  Friday,  the  day  of  Venus,  had 
for  its  gem  the  emerald.    Saturn's  day  claimed  the  diamond. 

A  particular  stone  was  potent  for  good  during  a  particular  month, 
and,  under  the  proper  astrological  control  was  supposed  to  have  a 
mystical  influence  over  the  twelve  parts  of  the  human  anatomy.  Such 
a  gem  was  the  more  potent  if  the  natal  day  of  the  wearer  corresponded 
with  its  particular  sign,  and  when  worn  as  a  birth  or  month  stone  was 
supposed  to  attract  at  all  times  propitious  influences  and  avert  malign 
effects.  The  more  important  stones,  their  zodiacal  control,  and  most 
potent  periods  of  influence  are: 


Stone. 

Zodiacal  oontroi.        j                 Period. 

Garnet 

1 

Aq\iariu8 Jan.  21  to  Feb.  21. 

Pisces Feb.  21  to  Mar.  21. 

Aries Mar.  21  to  Apr.  20. 

Taurus Apr.  20  to  May  21. 

Gemini '  May  21  to  June  21. 

Cancer June  21  to  Julv  22. 

T.eo 1  July  22  to  Aug.  22. 

Virgo Aug.  22  to  Sept.  22. 

Libra Sept.  22  to  Oct.  23. 

Scorpio Oct.  23  to  Nov.  21. 

Sagittarius Nov.  21  to  Dec.  21. 

Capricorn Dec.  21  to  Jan.  21. 

Amethyst 

Bloodstone 

Sapphire 

Agate 

Emerald 

Onyx 

rarneliftTi . . , . 

Aquamarine 

Topaz 

Ruby 

151 
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A  closely  related  idea  is  found  in  ^e  12  stones  which,  according 
to  the  Jewish  cabalists,  when  engraved  each  with  an  anagram  of  the 
name  of  God,  were  supposed  to  have  a  mystical  power  over,  and  a  pro- 
phetical relation  to,  the  12  angels.    Thus: 

Ruby Malchediel. 

Topaz Asmodel. 

Carbuncle Ambriel. 

Emerald Muriel. 

Sapphire Herchel. 

Diamond Humatiel. 

Jacinth Ziuriel. 

Agate Barbiel . 

Amethyst Adnachiel. 

Beryl Humiel. 

Onyx Gabriel. 

Jasper Barchiel. 

These  stones  also  had  reference  to  theTVelve  Tribes  of  Israel,  the 
12  parts  of  the  human  body,  12  hierarchies  of  devils,  etc.  By  their 
aid  a  system  of  prognostication  was  practiced,  based  upon  the  change 
of  hue  or  brilliancy  of  the  stone,  so  that  the  cabalist  was  enabled  to 
foretell  future  events. 

The  Twelve  Apostles  were  represented  symbolically  by  precious 
stones:  Jasper,  St.  Peter;  sapphire,  St.  Andrew;  chalcedony,  St. 
James;  emerald,  St.  John;  sardonyx,  St.  Philip;  camelian,  St. 
Matthew;  beryl,  St.  Thomas;  chrysoprase,  St.  Thaddeus;  topaz,  St. 
James  the  Less;  hyacinth,  St.  Simeon;  amethyst,  St.  Matthias. 

The  superstitions  connected  with  the  12  stones  have  persisted  in 
one  form  or  another  from  the  times  of  the  Magi  to  the  present,  and 
the  belief  in  their  virtues  can  still  be  traced  in  the  wearing  of  ''birth- 
stones,"  as  listed  below: 

BniTH  8TONB8. 

January Garnet  (also  hyacinth). 

February. .  .Amethyst  (hyacinth  and  pearl  occasionally  used). 

Afarch Bloodstone  (also  jasper). 

April Diamond  (also  sapphire). 

May Emerald  (chalcedony,  camelian,  and  agate  occasionally  used). 

June Agate  (chalcedony,  turquoise,  pearl,  and  cat's-eye  occasionally  used). 

July Ruby  (carnelian,  onyx,  sardonyx,  and  turquoise  occasionally  used). 

August Sardonyx  (camelian,  moonstone,  alexandrite,  and  topaz  occasionally 

used). 
September.. Sapphire  (also  chrysolite  and  sardonyx). 

October Opal  (also  beryl  and  aquamarine). 

November.. Topaz  (also  pearl). 

December.  .Turquoise  (ruby,  bloodstone,  and  chrysoprase  occasionally  used). 

In  the  Sympathia  Septem  MetaUorum  ac  Septem  Sdectorum  Lap- 
idum  ad  Planetas  is  a  list  of  stones  recorded  as  being  in  sympathy 
with  the  planets,  and  as  such  were  possessed  of  astrological  and  medio- 
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inal  properties  which,  under  the  proper  sign,  rendered  .them  of  service 
to  men.    Thus — 

[Ij  ]  Saturn Turquoise,  sapphire. 

[71]  Jupiter Oamelian,  topaz,  amethyst. 

[d*  ]  Mars Jasper,  emerald. 

[9]  Venus Emerald,  amethyst,  topaz. 

[5  ]  Mercury Crystal,  agate,  emerald. 

[D]  Moon Moonstone,  topaz,  and  all  white  stones. 

[©]  Sim Diamond,  ruby. 

The  Hindu  propitiated  hostile  stars  by  the  bestowal  of  gems.  If  the 
sim  was  hostile,  a  pure  ruby;  the  moon,  a  good  pearl;  if  sani,  a  star 
affecting  to  a  powerful  degree  the  destinies  of  men,  a  sapphire.  He 
also  averted  the  evil  effects  of  adverse  astral  influences  by  wearing 
certain  stones.  If  the  sun  was  adverse,  the  cat's-eye;  if  the  moon, 
the  sapphire,  etc. 

The  mystic  ascribed  a  certain  significance  both  to  the  gem  and  to 
its  various  colors.  For  example,  white  was  the  emblem  of  light, 
purity,  faith,  innocence,  joy,  and  life;  worn  by  women  it  was  emblem- 
atic of  chastity;  by  the  ruler,  of  humility  and  integrity.  Red  sig- 
nified pure  love  snd  wisdom;  in  other  sense  it  signified  passion,  love 
of  evil,  hatred,  etc.  Blue  was  indicative  of  truth,  constancy,  and 
fidelity.  Yellow  in  one  sense  was  symbolical  of  marriage  and  faith- 
fulness ;  in  Miother  sense  of  inconstancy,  jealousy,  and  deceit.  Green 
was  the  color  of  hope,  especially  that  of  immortality.  Amethystine 
signified  love,  truth,  passion,  suffering,  and  hopefulness,  and  among 
the  Rosicrucians  was  symbolical  of  the  divine  male  sacrifice. 

Stones  of  all  sorts  were  engraved  with  the  figure  of  a  cockatrice, 
which,  imder  the  proper  planetary  influence,  were  preservatives 
against  the  evil  eye.  The  names  of  Jesus,  Mary,  Mid  Joseph  were 
engraved  on  stones,  chiefly  amethyst,  onyx,  and  bloodstone,  which 
were  worn  as  preventives  of  contagious  diseases ;  the  larger  the  stone, 
the  greater  its  efficacy.  Gems  were  also  supposed  to  indicate  the 
state  of  health  of  the  donor  or  wearer.  If  the  stone  became  dull, 
opaque,  or  colorless  it  was  thought  to  be  significimt  of  danger  and 
death.  In  a  similar  manner  they  lost  or  changed  color  in  contact 
with  poisons. 

Dreaming  of  gems  was  usually  fraught  with  good,  while  seeing  or 
handling  them  on  the  eve  of  a  journey,  or  at  certain  phases  of  the 
moon,  was  regarded  as  auspicious. 

Supernatural  influences  have  been  attributed  to  gems  which  still 
pass  current.  For  example,  an  onyx  ring,  supposed  to  be  the  espousal 
ring  of  Mary  and  Joseph,  exhibited  in  the  Duomo  of  Perugia,  is 
thought  to  be  efficacious  in  the  cure  of  every  disorder.  Amber  is 
still  used  as  a  prophylactic  and  curative  for  goiter,  croup,  and  diseases 
of  the  throat.     The  opal  is  thought  by  many  to  bring  ill  luck  to  the 
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wearer.  The  coral  is  still  believed  to  be  a  charm  against  diseases  of 
childhood,  and  is  extensively  worn  in  Italy  as  a  protection  against 
the  ''evil  eye."  Pearls  are  dreaded  by  some  and  favored  by  oth^^. 
No  French  bride  will  wear  them  on  her  wedding  day,  since  they  would 
bring  tears  to  her  married  life.  In  the  East  the  believers  are  dog- 
matic in  their  faith,  and  it  is  heresy  to  assert  that  the  use  of  gems  has 
no  practical  influence  over  body  or  mind. 

It  is  impossible  here  to  do  more  than  hint  at  the  many  beliefs 
concerning  gems  which  were  or  are  current,  and  the  following  notes 
merely  suggest  a  few  of  the  more  prevalent  beliefs  on  this  subject: 

AgcUe. — ^Emblematic  of  health  and  wealth.  An  enemy  to  all 
venemous  things;  assuages  thirst  when  held  in  the  mouth;  gives 
victory  to  its  wearer;  repels  storms;  sharpens  the  sight;  preserves 
and  increases  strength,  and  renders  its  wearer  gracious  and  eloquent 
(Camillus  Leonardus,  Speculum  Lapidum,  1502.)  Efficacious  as  an 
amulet  against  scrofula  and  skin  diseases.  (Albertus  Magnus,  De 
Vertutibus  Herbarium,  Lapidum,  Animalum,  etc.)  Various  prop- 
erties are  attributed  to  it  by  Mohammedan  authorities.  It  cured 
insanity  when  administered  with  water  or  with  the  juice  of  the  fruit 
Sheu  (an  apple  ?) ;  a  remedy  for  hemorrhage  in  the  genital  organs  or 
in  the  rectum;  for  the  spitting  of  blood;  for  the  imusual  discharge 
of  the  menstrual  fluid.  In  conjunction  with  other  medicines  it  cured 
hard  boils  and  porous  ulcers,  gravel,  spleen,  and  kidney  troubles.  It 
prevented  bleeding  of  the  gums  and  rendered  them  hard  when  applied 
to  the  parts  as  a  calcined  powder. 

Agates  having  the  reddiahnesB  of  the  water  after  wafihing  raw  flesh  in  the  shape  of 
finger  rings  prevent  bleeding  of  aU  kinds.  The  wearer  strikes  t^ror  to  the  heart 
of  his  enemies,  obtains  his  heart's  wishes  from  the  gods,  and  becomes  free  from  pain 
in  the  breast. 

The  Akik  (agate)  confers  upon  the  wearer  all  the  blessings  that  the  use  of  the  turquoise 
does.  Its  internal  use  may  do  harm  to  the  stomach,  but  this  can  be  avoided  by  mix- 
ing it  with  Katira,  or,  in  its  absence,  with  the  Basud  stone.  (Views  of  Arabic  and 
Persian  writers  on  gems  and  stones.) 

If  taken  intemaUy,  the  agate  drives  away  fear,  increases  the  power  of  digestioa, 
cures  insanity  and  monomania  of  that  kind  which  creates  the  impression  of  being 
beaten  and  abused  by  others.  If  worn,  it  cures  stricture  and  the  vomiting  of  blood 
coming  from  the  chest;  worn  on  the  neck,  it  cures  the  spitting  of  blood  issuing  from 
the  lungs  at  the  time  of  coughing.  Calcined,  powdered,  and  administered  with  white 
wine  in  doses  weighing  16  barleycorns,  it  cured  the  gravel.  If  tied  about  the  thig^ 
of  a  woman  under  painful  labor,  it  helps  to  a  speedy  and  easy  delivery.  The  weight 
of  the  stone  here  prescribed  should  be  about  120  barleycorns.    (Ben  Adloulah.) 

The  eye-agate  was  considered  efficacious  as  an  amidet  in  cases  of 
scrofula  and  other  skin  diseases.  In  great  repute  to-day  in  Syria  as  a 
curative  for  "Aleppo"  sores, 

Pierre  de  Boniface,  writing  in  1315,  said: 

The  agate  of  India  or  Crete  renders  its  possessor  eloquent  and  prudent,  amiable,  and 
agreeable. 
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Ben  Jonson,  in  the  Alchymist,  speaking  of  the  medicinal  properties 
of  gems,  wrote: 

My  meat  shall  come  in  Indian  shells,  dishes  of  agate  set  in  gold,  and  studded  with 
emeralds,  sapphires,  hyacinths,  and  rubies.  The  tongues  of  carps,  dormice,  and 
camel's  heels  boiled  in  the  spirit  of  Sol,  and  disBolv'd  pearl,  apicus  diet  'gainst  the 
epilepsy.  And  I  will  eat  these  broths  with  spoons  of  amber,  headed  with  diamond 
and  carbuncle. 

Dioscorides,  in  his  Materia  Medica,  recommends  the  use  of  the  agate 
as  a  preyentiye  of  contagion. 

Alabaster. — ^According  to  Leonardus  it  is  the  best  for  vessels  to 
hold  imguents,  which  are  preserved  in  them  without  spoiling.  Dios- 
corides  and  many  other  doctors  account  it  good  in  physics.  He  who 
carries  it  will  prove  victorious  in  suits  at  law. 

Amber. — Supposed  to  be  "generated  out  of  the  urine  of  the  lynx, 
and  is  hardened  by  time;  that  voided  by  the  male,  brown;  by  the 
female,  saffron,  inclining  to  a  darkness.''  Amber  assuaged  pain  in 
the  stomach,  cured  jaimdice,  flux,  and  king's  evil. 

It  naturaUy  restrains  the  flux  of  the  belly;  is  an  efficacious  remedy  for  all  dis- 
orders in  the  throat  (a  belief  still  prevalent).  It  is  good  against  poison.  If  laid  on 
the  breast  of  a  wife  when  she  is  asleep,  it  makes  her  confess  aU  her  evil  deeds.  Being 
taken  inwardly  it  provokes  urine,  brings  down  the  menses,  and  facilitated  a  birth. 
It  fastens  teeth  that  are  loosen  'd,  and  by  the  smoke  of  it  poisonous  insects  are  driven 
away.    (CamiUus  Leonardus,  Speculum  Liapidum.    1502.) 

When  bmied  in  a  moist  soil  it  was  supposed  to  generate  a  fimgus, 
which  was  administered  to  those  troubled  with  the  gravel.  It  cured 
fits,  dysentery,  scrofula,  and  jaimdice.  Used  as  an  amulet  it  charmed 
away  toothache,  asthma,  croup,  and  diseases  of  the  throat;  supposed 
to  be  efficacious  as  a  curative  and  prophylactic  if  rubbed  on  the  parts 
or  taken  internally,  after  dissolving  in  white  wine.  (Dissertatio  med- 
ica  de  Succino,  1682.)     These  beliefs  are  still  current. 

Thomas  Nicols  writes  that  the — 

white  odoriferous  amber  is  esteemed  the  best  for  physic  use,  and  thought  to  be  of 
great  power  and  force  against  many  diseases,  as  against  the  vertigo  and  asthmatic  pear- 
axysTMS,  against  catharres  and  arthriticall  pains,  against  diseases  of  the  stomach,  and 
to  free  it  from  sluffings  and  putrefactions,  and  against  diseases  of  the  heart,  against 
plagues,  venoms,  and  contagions.  It  is  used  either  in  powder,  or  in  oil,  or  in  troches, 
either  in  distempers  of  men  or  of  women,  either  married  or  immarried,  either  with 
child  or  without,  or  in  the  distempers  of  children.    (Arcula  Gemmea,  1653.) 

Olaus  Worm,  of  Copenhagen,  writing  in  1640,  says  that  amber  was 
received  as  a  panacea;  a  sovereign  remedy  for  toothache,  asthma,  and 
dropsy. 

In  the  work  "De  Proprietatibus  Rerum,"  by  Bartholomaeus  Glan- 
viUa,  amber  is  reported  to  possess  the  property  of  driving  away  adders 
and  of  being  contrary  to  friends. 

The  Shah  of  Persia  is  said  to  wear  an  amulet  of  amber  reported  to 
have  fallen  from  heaven,  and  which  has  the  property  of  rendering  him 
invulnerable. 
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Amber  is  used  to-day  in  Lombardy  and  the  Piedmont  as  a  cure  for 
goiter — a  belief  that  dates  back  to  the  time  of  Pliny. 

Ameihyst. — ^Emblematic  of  sincerity. 

As  an  amulet  it  dispelled  sleep,  sharpened  the  intellect,  prevented 
intoxication,  gave  victory  to  soldiers,  and  protected  its  wearer  from 
sorcery.     (Leonardus.) 

''The  amethyst  banishes  the  desire  for  drink  and  promotes  chas- 
tity." (Art  Magic;  or  Mundane,  Submundane,  and  Supermundane 
Spiritism.) 

Lost  its  color  in  contact  with  and  was  an  antidote  for  all  poisons, 
(Albertus  Magnus.) 

According  to  Pliny,  the  amethyst  was  an  antidote  to  drunkenness, 
and  it  takes  its  name  from  this  property.  Moreover,  if  the  name  of 
the  moon  or  sun  be  engraved  on  it  and  it  be  thus  hung  about  the 
neck  from  the  hair  of  a  baboon  or  the  feathers  of  a  swallow,  it  is  a 
charm  against  witchcraft.  It  is  also  serviceable  to  persons  having 
petitions  to  make  to  princes.  With  the  assistance  of  a  spell  or  in- 
cantation it  kept  off  hailstorms  and  flights  of  locusts. 

Porta,  in  his  treatise  on  magic,  says  that  the  amethyst  neutralizes 
magic  incantations. 

The  Puranas  hold  that  the  amethyst  ''gives  strength  and  cures 
morbid  heat  and  fistula." 

Beryl. — ^Used  with  incantations  to  foretell  the  future  and  review 
the  past,  was  efficacious  in  detecting  thieves,  forewarned  death,  and 
was  supposed  to  have  power  over  and  to  be  the  abode  of  evil  spirits 
that  could  be  made  to  work  the  wearer's  will  by  means  of  suitable 
ncantations.  It  rendered  its  owner  cheerful,  preserved  and  in- 
creased conjugal  love,  cured  diseases  of  the  throat  and  jaws  and 
disorders  "proceeding"  from  the  humidity  of  the  head,  and  is  a 
preservative  against  them.''  (Camillus  Leonardus,  Speculum  Lapi- 
dum.     1502.) 

According  to  Freeman,  who  wrote  in  1701 — 

The  beryl  diflturbB  devils  beyond  all  otbera.  If  it  be  thrown  in  water  with  the  words 
of  its  charm  sung  it  shews  various  images  of  devils  and  gives  answers  to  those  that 
question  it.  Being  held  in  the  mouth,  a  man  may  call  a  devil  out  of  hell  and  receive 
satisfaction  to  such  questions  as  he  may  ask. 

Browning,  in  one  of  his  poems,  makes  use  of  this  belief. 

The  beryl  was  largely  used  for  divination  in  1600.  The  method 
was  as  follows:  A  bowl  was  filled  with  water  and  the  ring  suspended 
in  it.  The  answer  to  the  question  propotmded  was  spelled  out  by  the 
ring  striking  the  sides  of  the  vessel.  A  modification  of  this,  and  one 
still  in  use,  was  to  mark  the  edges  of  the  bowl  with  the  letters  of  the 
alphabet;  the  stopping  of  the  ring  at  certain  letters  composed  the 
answer.  Still  another  method,  and  one  said  to  have  been  used  by 
Napier,  was  to  throw  a  sphere  cut  from  the  stone  into  a  bowl  of  water. 
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The  character  of  the  circles  formed  announced  whether  the  presiding 
demon  was  favorable  or  not.  If  favorable,  the  information  desired 
was  pictured  on  the  surface  of  the  bowl. 

Prior  to  the  seventeenth  century  the  beryl  was  in  some  repute  as  a 
curative.  Mixed  with  an  equal  weight  of  silver,  its  powder,  taken 
internally,  was  thought  to  cure  leprosy.  Water  in  which  the  stone 
had  stood  was  good  for  the  eyes,  and,  taken  internally,  it  dispelled 
flatulency  and  cured  indisposition  of  the  liver. 

Nicols,  in  the  '^  Arcula  Gemmea,"  published  in  1653,  said: 

Wurtzung,  in  his  general  practice,  saith  that  the  beryll  is  used  in  all  distempers 
of  the  heart.  But  take  this  caution  by  the  way:  Beware  of  the  use  of  gemms  (unless 
you  are  sure  they  be  true)  in  physick,  by  reason  they  are  so  frequently  adulterated. 

Bloodstone. — Symbolical  of  wisdom,  firmness,  and  courage. 

Used  with  the  proper  incantations,  its  owner  was  enabled  to  foretell 
the  future,  and  if  rubbed  with  the  juice  of  the  heliotrope,  it  rendered 
its  wearer  invisible.  The  stone  brought  safety  and  long  life  to  its 
possessor,  stopped  the  flow  of  blood,  and  was  an  antidote  for  poisons. 
(CamiUus  Leonardus,  Speculimi  Lapidum.     1502.) 

Albertus  Magnus  taught  that  it  cured  dyspepsia,  strengthened  the 
stomach,  and,  if  "washed  according  to  medicinal  art,''  was  a  styptic. 
Mixed  with  honey  or  the  white  of  an  egg,  its  powder  was  held  by  him 
to  be  an  excellent  remedy  for  hard  timiors,  while  its  dust  would  cure 
proud  flesh  and  running  sores. 

Pliny  and  Leonardus  mention  that  if  placed  in  a  basin  of  water  con- 
taining the  juice  of  the  heliotrope  and  set  in  the  stm,  the  water  will 
appear  red  and  the  sim  bloody.  After  a  time  the  water  will  appar- 
ently boil  and  overflow  the  basin.  Taken  out  of  the  water,  the  stm 
and  solar  eclipses  could  then  be  viewed  in  the  water  as  in  a  mirror. 

In  a  "  Booke  of  the  Thinges  that  are  brought  from  the  West  Indies," 
published  in  1574,  the  statement  is  made: 

They  doo  bring  from  the  New  Spain  a  stone  of  great  virtue,  called  the  stone  of 
the  blood.  The  Bloodstone  is  a  kind  of  jasper  of  divers  colours,  somewhat  dark,  full 
of  sprinkles  like  to  blood,  being  of  colour  red,  of  the  which  stones  the  Indians  dooth 
make  certayne  Hartes,  both  great  and  small.  The  use  thereof  both  there  and  here  is 
for  all  fluxe  of  bloode,  and  of  wounds.  The  stone  must  be  wet  in  cold  water,  and 
the  sick  man  must  take  him  in  his  right  hand  and  from  time  to  time  wet  him  in  cold 
water.  And  as  touching  the  Indians,  they  have  it  for  certayne  that  touching  the 
same  stone  in  some  part  where  the  blood  runneth,  that  it  doth  restrain. 

The  bishop  of  Rennes,  in  the  eleventh  century,  writing  on  the 
talismanic  efficacy  of  stones,  asserts  that  the  bloodstone  endows  its 
bearer  with  the  gift  of  prophecy  and  renders  him  proof  against  poison. 

During  the  Middle  Ages  the  belief  was  prevalent  in  Europe  that  the 
stone  had  its  origin  in  a  dark-green  jasper  which  happened  to  lie  at 
the  foot  of  the  cross  at  the  time  of  the  crucifixion,  and  upon  which  the 
blood  of  Christ  fell,  hence  the  red  spots. 
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Camelian. — ^According  to  Epiphanius  it  cured  tumors  and  all 
wounds  made  by  iron. 

It  preserved  the  strength,  prevented  hoarseness,  and  cleared  the 
voice.     (Camillus  Leonardus.) 

It  cheered  the  soxd,  banished  fear  and  enchantments,  and  preserred 
harmony.     (Albertus  Magnus.) 

According  to  the  work  by  Giov.  B.  Porta,  the  wearing  of  a  car- 
nelian  insured  victory  in  all  contea^ts  save  those  of  love. 

As  an  amulet  and  as  a  powder  it  was  supposed  to  be  a  sovereign 
remedy  for  hemorrhage.  De  Laet,  in  1647,  has  described  from  a 
personal  experience  its  power  in  stopping  bleeding  at  the  nose,  and 
advises  the  wearing  of  rings  cut  entirely  from  the  stone  for  this  pur- 
pose.    The  belief  in  its  efficacy  in  such  cases  still  persists. 

CcU's-eye. — ^The  catVeye  cheers  the  mind,  cures  pallor,  brings  on  a 
safe  delivery  in  case  of  protracted  labor,  especially  if  tied  in  the  hair 
of  a  patient.  Applied  locally,  it  causes  infants  suflfering  from  the 
croup  to  bring  up  phlegm. 

Applied  as  an  ointment  to  the  eyes,  it  cures  lachryma.  Calcined, 
the  powder  applied  to  sores  heals  them,  and  will  cause  new  flesh  to 
appear  in  the  place  of  proud  flesh.     (Ben  Adoula.) 

According  to  the  Mani-Mfild,  ''the  cat's-eye  is  warm,  sour,  and 
curative  of  cold,  chronic  derangements  of  the  spleen,  and  colic,  and 
is  generally  auspicious  when  worn.''  The  same  authority  says  that 
the  perfect  cat's-eyes,  which  are  ''heavy,  deliciously  cool,  flawless, 
smooth,  and  otherwise  faultless,"  are  considered  very  lucky;  while 
those  that  are  defective  bring  about  loss  of  friends,  ruin,  and  wasting 
of  the  body. 

The  Hindus  group  the  cat's-eye  in  four  castes,  according  to  their 
quality,  all  of  which  are  replete  with  lucky  signs. 

The  Persians  held  that  the  stone  groimd  to  a  fine  powder,  mixed 
with  water  and  then  dried  in  the  sun,  and  the  operation  repeated 
tmtil  the  powder  soaks  up  four  times  as  much  water  as  was  first  put 
in,  would  cure  dropsy  and  inflammation  of  the  navel  if  applied  locally. 

The  Assyrians  dedicated  the  stone  to  the  god  Belus,  and  ornaments 
containing  it  would,  after  the  proper  religious  ceremony,  render  its 
wearer  invisible  to  his  enemies. 

Chalcedony, — Prevented  and  cured  melancholy.  Worn  as  an 
amulet  and  in  contact  with  the  hairs  of  an  ass,  it  was  a  preventive 
of  danger  during  tempests  and  sinister  events.  (Camillus  Leonardus, 
Speculum  Lapidum.     1502.) 

Reported  to  drive  away  evil  spirits,  a  preventive  of  melancholy 
and  sadness,  and  would  bring  victory  to  its  wearer.  (Andrea  Baccius, 
Armot.    Super.  6,  c.  de  Natur:  gem.) 

Chrysoheryl. — ^As  an  amulet  it  dispelled  evil  dreams,  fear,  and 
melancholy;  in  addition,  it  possessed  the  properties  of  the  beryl. 
(The  Mirror  of  Stones.     1750.) 
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The  oriental  chrysolite  (chrysoberyl)  dispelled  pestilential  vapors 
and  infections  airs.  Taken  internally,  it  alleviated  asthma.  (Ru- 
landuS;  Medicina  Practica.     1564.) 

It  was  said  to  cool  boiling  water  when  immersed  in  it,  soften  ^nger, 
lose  its  luster  on  contact  with  poison,  and  induce  its  wearer  to  repent 
of  the  faults  he  had  conmiitted.     (Porta,  Magiae  Naturalis.     1561.) 

According  to  the  Mani-M4l4,  the  chrysoberyl,  when  set  in  gold 
and  worn  about  the  neck  or  hand,  removes  disease  and  vicious 
habits,  and  increases  family,  life,  and  happiness. 

Chrysolite. — Cardanus,  in  his  "De  subtilitate, "  says  that  he  cured 
one  C.  Palavicinus  of  a  fever  and  another  person  of  the  "falling 
sickness"  by  the  administration  of  powdered  chrysolite  with  wine. 

The  powder  was  prescribed  as  a  remedy  for  asthma.  Held  under 
the  tongue,  it  assuaged  thirst  in  fever.     (Arcula  Gemmea.     1653.) 

Chrysoprase. — Preserved  the  sight,  banished  covetousness,  and 
rendered  its  wearer  cheerful.     (Mirror  of  Stones.     1750.) 

Worn  as  an  amulet,  it  assuaged  the  pains  of  gout.  (Arcula  Gem- 
mea.    1653.) 

Bound  arotmd  the  arm,  it  was  supposed  to  become  a  diuretic,  to 
expel  gravel,  and  prevent  the  generation  of  the  stone.  (Rulandus, 
Medicina  Practica.     1564.) 

Citrini. — The  citrini  (yellow  corundum)  protected  the  wearer 
from  danger  while  traveling,  secured  him  from  pestilential  vapors, 
and  procured  him  every  courtesy.     (Arcula  Gemmea.     1653.) 

Coral. — ^In  the  "Arcula  Gemmea"  is  a  rather  interesting  account 
of  the  coral,  as  follows: 

This  is  a  but  of  maratime  beauty,  and  the  delight  of  children,  the  best  of  nature's 
buds,  as  somewhat  furthering  the  springtide  of  their  growth.  The  corall  is  a  plant  of 
nature's  setting  in  the  sea,  which,  tiiough  being  covered  with  the  waters  of  the  sea,  it 
bee  green  and  soft,  yet  so  soon  as  it  is  elevated  above  the  waves  and  discovered  in  the 
r^on  of  the  aire  it  altereth  its  colour  and  changeth  its  nature;  its  colour  from  green 
to  a  very  noble  and  ^beautiful  red;  its  softnesse  into  the  compacted  firmness  and 
solidnesse  of  a  stone,  beautifull  and  lasting;  by  the  operation  of  the  aire  encompassing 
its  sometimes  soft  and  flaccid  substance.  It  is  (under  the  waters  of  a  brinish  sea)  a 
thriving,  growing  plant,  sprung  by  nature  with  the  ornament  of  many  pretty  branches, 
which  is  no  sooner  violently  forc'd  from  the  place  of  its  growth  and  brought  to  light 
above  the  overflowing  of  the  waters,  but  it  blushes  at  the  injurious  hand  that  offereth 
violence  to  its  secret,  silent,  tender,  spreading  growth. 

^  Ovid,  the  Roman  poet,  accounts  for  the  origin  of  the  coral  in  the 
''Metamorphoses"  in  the  following  manner: 

Perseus,  having  cut  off  the  head  of  the  Medusa,  placed  it  upon 
some  twigs  and  leaves  near  the  seashore.  The  twigs  were  turned 
to  stone  on  contact  with  the  head,  were  scattered  far  and  wide  beneath 
the  sea  by  sea  nymphs,  and  thus  became  the  seeds  of  coral. 

The  coral  was  thought  to  be  of  greater  beauty  when  worn  by  a  man 
than  by  a  woman.     By  its  change  of  color  it  was  thought  to  fore- 
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warn  the  approach  of  disease;  and  should  the  wearer  become  danger- 
ously sick,  the  gem  became  spotted.  Worn  as  an  amidet,  it  drove 
away  fear,  kept  men  from  the  influence  of  sorcery  and  evil  spirits. 
It  was  a  protection  against  poison,  plague,  and  storm.  (Arcula 
Gemmea.     1653.) 

It  secured  women  from  incubus  and  men  succuhus  and  hindered 
the  delusions  of  the  devil.     (Dioscorides,  De  Materia  Medica.) 

Coral  was  administered,  according  to  the  following  prescription, 
for  vomiting,  purging,  and  colic: 

Tabellae  Corallatae. 
^.    Corrallorum  rubeorum  praeparatorum,  5ii;  margaritar  praeparator,  3i;  boli 
armeni,  3)3;  light  aloes,  'Si,    Sacch.  albissimi  dissoluti  in  aqua  rosani  cinnamomi 
tenuioris  quantum  sufficit;  fiat  confectio  in  tabellis.    (Arcula  Gemmea.    1653.) 

According  to  the  ''Medicina  Practica"  of  Rulandus,  written  in 
1564,  a  half  drachm  of  powdered  coral  was  given  as  a  cardiac  stimu- 
lant; and  in  all  contagious  diseases,  fevers,  and  poisonings  the 
"tinctura  corallorum''  and  the  ''sal  corallorum"  were  equally 
efficacious. 

Stopped  every  flux  of  blood;  drove  away  ghosts,  illusions,  and 
dreams;  was  a  protection  against  lightning,  wind,  tempest,  and 
attacks  of  wild  beasts.     (Methrodorus.) 

It  gave  relief  to  pains  in  the  stomach  and  heart  and  strengthened 
those  oi^ans.  It  made  sotmd  diseased  gums,  and  cleansed  putrid 
sores.  The  powder,  taken  with  wine,  was  given  for  the  gravel.  If 
himg  on  fruit-bearing  trees,  it  insured  fertility  and  protected  them 
from  hail  and  blighting  winds.  A  kind  known  as  Orogiua  had  the 
power  of  stopping  thimder  and  lightning.  (Leonardus,  Speculum 
Lapidum.     1502.) 

Before  the  time  of  Pliny  coral  was  held  in  great  esteem,  but  during 
his  period  it  was  apparently  not  so  highly  appreciated,  since  he 
remarks  ''that  formerly  it  was  deemed  a  most  excellent  antidote  for 
poison."  During  the  Middle  Ages,  however,  it  was  in  great  repute 
throughout  Europe  both  as  a  drug  and  as  an  amulet.  It  was  at  that 
time  deemed  a  powerful  astringent,  and  in  demand  as  a  talisman 
against  witchcraft,  poison,  epilepsy,  etc. 

Boetius  de  Boot,  writing  in  1636,  says  that  he  was  cured  of  a 
dangerous  pestilential  fever  by  taking  6  drops  of  tincture  of  coral. 
A.  de  Villenevee  prescribed  10  grains  of  coral  for  infants  in  order  to 
preserve  them  from  epilepsy  or  any  other  fit  through  life.  It  is  still 
in  repute  as  a  preservative  against  children's  diseases  and  is  not  infre- 
quently worn  suspended  from  the  neck  for  this  purpose.  In  India  it 
is  occasionally  given  to  children  in  the  hope  of  ridding  them  of  the 
hives  and  kindred  itches. 

According  to  the  Mani-M4l4  a  deep  red  coral  was  worn  as  an  imme- 
diate cure  for  poisoning.  Kar,  an  oriental  sage,  says  that  any  man 
who  wears  an  ugly  discolored  and  rough  coral  courts  death. 
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Sanskrit  medical  science  taught  that  coral  is  sour,  sweet,  a  specific 
for  cold  and  biliousness,  nutritious,  and  grace  imparting;  and  the 
wearing  of  it  very  beneficial  to  women. 

According  to  the  Arabic  and  Persian  writers,  as  given  by  Tagore  in 
his  Treatise  on  Gems,  a  dose  of  coral  was  considered  to  be  a  good 
astringent,  a  remedy  for  all  bleedings,  and  an  antidote  for  all  poisons. 
Worn  over  the  parts  it  cured  all  stomach  complaints;  worn  around 
the  neck  it  stopped  crying  in  infants  and  protected  them  from  fear 
and  sudden  starts  while  asleep.  In  Afghanistan  the  coral  mixed  with 
gold  dust  is  given  as  a  tonic.  In  Egypt  it  is  used  according  to  the 
following  receipt: 

Cut  open  a  lemon  and  put  a  piece  of  coral  inside,  cover  the  opening 
with  a  paste  of  clay,  and  place  the  whole  under  a  fire  for  some  time 
until  it  gets  white  from  burning;  remove  it  and  after  grinding  the 
stone  use  it  as  an  ointment  for  the  eyes.  Mixed  with  electuaries  and 
taken  internally  it  will  give  great  physical  strength. 

Porta,  in  his  Magiae  Naturalis,  says  that  the  coral  will  arrest  the 
flow  of  blood  and  keep  off  evil  spirits.  This  belief  still  persists  in 
Italy,  where  a  hand  holding  a  branch  of  coral  is  not  infrequently 
worn  as  a  protection  against  the  evil  eye. 

Diamond. — ^This  stone,  being  of  all  gems  the  purest,  hardest,  and 
most  brilliant,  was  considered  to  be  the  most  powerful  in  spiritual 
influences  and  was  consecrated  to  all  that  was  holy  and  heavenly. 
It  was  symbolical  of  constancy,  purity,  and  innocence,  and  hence 
early  used  in  betrothal  rings.  It  softened  anger,  strengthened  love, 
and  was  considered  an  infallible  test  of  conjugal  fideUty.  To  the 
ancients  the  diamond  represented  inexorable  justice  and  unchange- 
able fate,  hence  the  judges  of  Hades  were  described  as  having  hearts 
and  bosoms  of  adamant. 

According  to  the  Talmud,  a  certain  gem,  supposed  to  have  been 
the  diamond,  worn  in  the  girdle  of  the  high  priest,  if  brought  in  con- 
tact with  an  accused  man  became  dark  and  dim  if  the  suspect  was 
guilty ;  if  innocent  the  stone  shown  with  increased  brilliancy. 

In  Europe  as  late  as  1700  the  diamond  was  thought  to  be  the  most 
potent  talisman  against  poison,  pestilence,  witchcraft,  etc.  It  was 
esteemed  a  safeguard  to  virtue;  was  used  as  a  preventive  of  and  a 
cure  for  limacy.  It  was  supposed  to  drive  away  lemures,  incubi, 
and  kindred  terrors;  and  was  considered  a  preservative  against 
lightning.  The  gem  was  supposed  to  possess  sex,  and  Boetius  de 
Boot  mentions  two  such  diamonds  which  by  their  union  produced 
others  and  thus  left  a  numerous  progeny. 

Sir  John  Mandeville  also  bears  witness  to  the  procreative  powers 
of  diamonds: 

They  grow  together,  male  and  female,  and  are  nourished  by  the  dew  of  heaven; 
and  they  engender  commonly,  and  bring  forth  small  children  that  multiply  and  grow 
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all  the  year.  I  have  of  tentimee  tried  the  experiment,  that  if  a  man  keep  them  with  a 
little  of  the  rock,  and  wet  them  with  May  dew  often,  they  shall  grow  every  year  and 
the  small  will  grow  great. 

Speaking  further  concerning  the  diamond,  Mandeville  held  that  in 
order  to  secure  the  greatest  good  from  a  diamond  it  should  be  worn 
on  the  left  side: 

For  it  is  of  greater  virtue  than  on  the  right  side;  for  the  strength  of  their  growing 
is  toward  the  north,  that  is  the  left  side  of  the  world,  and  the  left  part  of  a  man  is  when 
he  turns  his  face  toward  the  east.  He  who  so  carries  the  diamond  upon  him,  it  gives 
him  hardness  and  manhood,  and  it  keeps  the  limbs  of  his  body  whole.  It  gives  him 
victory  over  his  enemies,  if  his  cause  is  just;  and  it  keeps  him  that  bears  it  in  good  wit; 
and  it  keeps  him  from  strife  and  riot;  from  sorrows  and  enchantments;  and  from 
phantasies  and  illusions  of  wicked  spirits.  It  makes  a  man  stronger  and  firmer  against 
his  enemies;  and  heals  him  that  is  a  lunatic,  and  those  whom  the  fiend  pursues  or 
torments.  And  if  venom  or  poison  be  brought  in  presence  of  the  diamond,  anon  it 
begins  to  grow  moist  and  sweat.  Nevertheless,  it  happens  often  that  the  good  dia- 
mond loses  its  virtue  by  sin,  and  for  incontinence  of  him  who  bears  it;  and  then  it 
is  needful  to  make  it  recover  its  virtue  again,  or  else  it  is  of  little  value. 

Pierre  de  Boniface,  a  fourteenth  centtuy  alchemist,  taught  that  one 
of  the  virtues  of  the  diamond  was  to  render  its  wearer  invisible  and 
invincible. 

In  this  connection  the  Shah  of  Persia  is  the  possessor  of  a  diamond 
set  in  a  scimitar  which  is  believed  to  render  him  invincible  so  long  as 
he  has  it  by  him.  The  shah  also  has  a  five-pointed  star  of  diamonds 
which  is  thought  to  make  conspirators  instantly  confess  their  crimes 
when  in  its  presence. 

A  diamond  ring  was  given  to  Mary,  Queen  of  Scots,  by  Ruthven, 
as  a  talisman  against  danger  and  poison.  The  queen  also  possessed 
two  other  diamonds — ''one  medicinable  and  against  poison,"  the 
other  "medicinable  for  the  coUicke." 

According  to  the  Puranas,  the  diamond  varies  in  the  preponderance 
of  one  or  the  other  of  the  five  primal  elements — 

Earth,  water,  sky,  energy,  and  air.  The  "airy* '  sort  gives  heart  and  gracefulneeB, 
the  ''skyey' '  diamonds  bring  about  the  possession  of  all  kinds  of  wealth.  The  own- 
ership and  use  of  those  kinds  in  which  energy  predominates  adds  to  puissance,  hero- 
ism, and  hope.  Those  diamonds  which  are  white  like  the  jessamine  flower,  white 
clouds,  or  the  moon,  and  are  possessed  of  six  or  eight  comers,  sharp  ridged,  that  have 
originated  from  water,  and  that  shine  in  the  darkness,  lead  to  the  instant  cure  of  snake 
bites,  and  prove  efficacious  in  neutralizing  the  effects  of  other  poisons,  and  prove  i 
panacea  as  soon  as  worn. 

Like  men,  diamonds  are  divided  into  castes— Brahmins,  yais3ra,  Kshatriyas,  and 
Sddras.  The  wearing  of  superior  Brahmin  diamonds  gives  favor  in  the  eyes  of  the 
gods.  The  better  sort  of  the  Kshatriya  class  bring  about  uniform  success,  accession  d 
power,  and  destruction  of  foes.  The  best  stones  of  the  yais3ra  class  are  productive 
of  fame,  wisdom,  and  skill  in  the  ^e  arts.  The  higher  order  of  the  Sddra  caste  induce 
benevolence  in  their  owner  and  make  him  hale  and  wealthy. 

As  the  promiscuous  intercourse  of  one  caste  with  another  gives  rise  to  mixed  castes 
among  men,  so  it  is  with  diamonds.  These  mixed  castes  give  rise  to  impurities  and 
flaws  in  the  stones,  and  which,  according  to  their  nature  and  kind,  are  fraught  with 
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grave  trouble  to  man.  Such  diamonds  cause  unchastity;  brings  destruction;  renders 
man  apprehensive  of  snake  "bites;  creates  fear;  leads  to  ruin,  loss  of  family  dignity, 
and  death.  Such  stones  are  dangerous  to  pregnant  women  and  contact  with  them 
may  lead  to  abortion. 

A  shapeless  diamond  is  fraught  with  danger;  a  dirty  diamond  with  grief;  a  rough 
diamond  with  unhappiness,*  and  a  black  diamond  with  various  troubles.  A  three- 
cornered  diamond  gives  rise  to  quarrels;  a  four-cornered  diamond  occasions  various 
feare;  a  five-cornered  one  brings  death;  but  a  six-cornered  stone  is  productive  of  good. 

Since  the  use  of  impure  diamonds  leads  to  danger,  causes  swelling  in  wounds,  faint- 
ness,  leprosy,  pleiuisy.  jaundice,  etc.,  it  is  highly  advisable  to  refine  and  purify  the 
stone  before  using  it  medicinally. 

The  process  is  as  follows:  On  some  auspicious  day  dip  the  diamond  in  the  juice  of 
Kantakari  (solarium  jaquiri)  and  then  bum  it  in  a  fire  made  of  dried  cow  or  buffalo 
dung.  The  burning  should  be  carried  on  for  a  whole  night.  In  the  morning  the 
diamond  should  be  put  under  horse's  lurine  and  again  burnt.  These  operations  are 
continued  for  seven  days.  The  stone  is  then  immersed  in  a  gruel  made  of  various 
leguminous  seeds  to  which  assafoedita  and  rock  salt  have  been  added  and  heated 
repeatedly  twenty  and  one  times.  By  this  means  the  diamond  is  purified  and  reduced 
t4)  ashes.  The  taking  of  a  diamond  so  treated  gives  longevity,  strength ,  energy,  beauty, 
develops  the  parts,  and  effects  a  cure  for  every  distemper.    (Mani-MdU.) 

The  Brahmin  diamond  is  useful  in  chemical  operations,  and  brings 
about  the  acquisition  of  power,  friends,  wealth,  position,  and  good 
luck  to  one's  family.  A  Kshatriya  diamond  wards  off  old  age  and 
premature  death;  a  Vaisya  one  crowns  every  endeavor  with  success; 
while  a  Stidra  one  is  a  panacea. 

The  Hindu  held  that  the  diamond  was  masculine,  feminine,  or 
neuter  according  to  its  marking  and  appearance.  The  masculine 
kinds  were  considered  the  best  and  were  useful  in  medicine.  The 
feminine  diamond  was  auspicious  to  women;  but  the  neuter  diamond 
was  destructive  of  vigor  and  brought  weakness  and  disappointment; 
as  a  medicine  it  was  administered  for  impotency. 

According  to  the  views  of  Arabian  and  Persian  authorities  the 
diamond,  if  worn,  imparted  health  and  dispelled  fear.  Tied  aroimd 
the  thighs  of  a  woman  about  to  be,  confined  it  brought  on  a  safe  and 
speedy  delivery  and  assuaged  the  pain  of  labor.  Cut  into  a  hexagon 
and  worn  on  the  arm  it  cured  epilepsy.  Combined  with  other  in- 
gredients and  used  as  a  dentifrice  it  rendered  the  teeth  bright  and 
hard ;  its  use  in  this  manner  was  attended  with  risks,  for  on  too  long 
a  contact  with  the  teeth  it  caused  them  to  fall  out;  while  the  presence 
of  a  single  particle  in  the  stomach  was  liable  to  produce  death.  It  was 
a  fatal  poison  if  taken  internally  without  electuaries;  and — 

if  by  accident  one  takes  a  quantity  of  it  his  life  should  not  be  considered  safe  until  he 
is  made  to  vomit  it  out  by  means  of  drinking  a  quantity  of  fresh  cow's  milk  or  some 
heated  clarified  butter,  or  by  any  other  means,  such  as  applying  the  fingers  to  the  inside 
of  the  throat.  The  soup  of  some  fatty  flesh  is  then  to  be  given  to  the  patient  to  com- 
plete the  recovery.    (Tagore,  Treatise  on  Gems.) 

The  Burmese  call  the  diamond  and  arsenic  by  the  same  name, 
chein,  on  the  ground  that  they  are  both  fatal  poisons. 
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This  idea  was  not  unknown  in  Europe,  for  we  find  the  diamond 
listed  as  one  of  the  poisons  given  to  Sir  Thomas  Overbury  when  a 
prisoner  in  the  Tower;  while  Benvenuto  Cellini,  the  famous  gold- 
smith, writing  about  1560,  relates  how  his  life  was  preserved  by  the 
roguery  of  an  apothecary,  who,  being  employed  to  pulverize  a  dia- 
mond intended  to  be  mixed  in  a  salad  for  Cellini  with  the  intention  of 
poisoning  him,  substituted  a  beryl  as  cheaper,  thus  saving  the  life 
of  Cellini. 

According  to  Sanskrit  medicine  the  diamond  combined  all  the 
six  tastes,  cured  every  disease,  brought  health  and  strength,  and  was 
very  useful  in  chemical  operations.     (Mani-M41fi.) 

In  Egypt  the  diamond,  when  set  in  gold,  gives  health  and  wealth  to 
its  wearer. 

According  to  Porta,  in  his  Magiae  Naturalis,  the  diamond  contends 
against  sleeplessness,  enchantments,  and  turns  away  wrath. 

Babbi  Benoni,  a  fourteenth  century  mystic,  held  that  the  diamond 
was  capable  of  producing  somnambulism,  and  when  used  as  a  talis- 
man with  lodestone  and  sapphire  it  would  attract  such  powerful 
planetary  influences  as  to  render  its  wearer  almost  invincible. 

In  Art  Magic;  or  Mundane,  Submimdane,  and  Supermimdane 
Spiritism,  it  is  stated  that  the  diamond  is  the  most  powerful  of  all 
means  to  promote  spiritual  ecstacy. 

Emerald. — Emblematic  of  happiness.  As  an  amulet  it  was  a  pre- 
server of  chastity,  and  betrayed  or  punished  its  violation  by  flying 
into  pieces  or  losing  color.  It  preserved  women  in  childbirth  and 
eased  the  pains  of  labor;  water  in  which  the  stone  had  stood  hastened 
the  afterbirth.  (Leonardus.)  Applied  to  the  lips  it  stopped  hem- 
orrhage. When  hung  around  the  neck  it  prevented  epUeptic  attacks. 
(Albertus  Magnus.) 

Dedicated  to  Mercury. 

Much  used  by  astrologers  for  the  purpose  of  divination.  (Car- 
danus,  De  Lapidibus  Preciosis.) 

Albertus  Magnus  cites  the  case  of  a  certain  King  of  Htmgary  who, 
while  wearing  an  emerald,  had  knowledge  of  his  wife,  upon  which  the 
stone  broke  in  three  parts. 

There  is  such  an  enmity  betwixt  it  and  illegitimate  venery,  or  the  uncleanness  of 
the  flesh,  as  that  if  it  do  but  touch  the  skin  of  an  adulterer  it  will  break,  and  that  it 
doth  bridle  the  reins  of  lasciviousness  and  much  temper  it    (Arcula  Gemmea.) 

Avenzoar  held  that  it  was  an  antidote  for  poisons,  and  that  6 
grains  of  its  powder  taken  in  water  made  an  excellent  cordial. 

Mimdella,  a  sixteenth  century  physician,  calls  attention  to  the  pur- 
chase of  a  fine  emerald  by  Franciscus  Maria,  Prince  of  Urbine,  for  use 
as  a  remedy  in  the  treatment  of  a  disorder  with  which  he  was  troubled. 
(Arcula  Gemmea.) 
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Ahmed  Ben  Abdalaziz,  in  his  Treatise  on  Jewels,  says  that  if  a 
serpent  fix  his  eyes  on  the  luster  of  emeralds  he  immediately  becomes 
blmd.     Thus  Moore  in  ' '  Lalla  Rookh  " : 

Blinded  like  serpento  when  they  gaze 
Upon  the  emerald's  virgin  blaze. 

The  Shah  of  Persia  has  a  small  casket  of  gold  studded  with  emeralds, 
said  to  have  been  blessed  by  Mahomet,  which  has  the  property  of 
rendering  the  royal  wearer  invisible  so  long  as  he  remains  celibate. 

The  San  Greal  was  a  chalice  made  from  a  single  emerald,  and  which 
possessed  the  power,  of  preserving  chastity,  prolonging  life,  curing 
wounds  and  disease,  and  other  wonderful  properties.  The  Holy 
Grail  was  used  at  the  Last  Supper,  and  in  it  were  caught  the  last  drops 
of  the  blood  of  Christ  as  he  was  taken  from  the  cross.  In  the  legends 
and  poetry  of  the  Middle  Ages  are  many  notices  of  the  Greal — a  sub- 
ject revived  by  Tennyson. 

The  Romans  used  it  to  rest,  strengthen,  and  preserve  the  eyes,  a 
'practice  which  persisted  through  the  Middle  Ages,  during  which  pe- 
riod water  in  which  the  stone  had  stood  was  used  as  a  specific  for 
ophthalmia. 

Boetius  de  Boot  gives  directions  for  its  treatment  for  use  as  a  drug 
as  follows: 

Pound  the  emerald  in  an  iron  mortar,  sift  the  powder  through  the  muslin,  then  cover 
it  with  spirUos  urinae;  the  spirit  must  be  distilled  off,  leaving  the  powder  of  a  gray 
color,  but  which  will  communicate  that  of  the  emerald  to  the  spirits  of  wine. 

This  taken  internally  was  considered  a  powerful  remedy  for  many 
diseases,  such  as  dysentery,  epilepsy,  venomous  bites,  fevers,  etc. 
According  to  Sanskrit  medicine — 

The  emerald  is  cool,  good  in  poisoning,  sweet,  and  purgative,  helps  digestion,  cures 
biliousness,  removes  disrelish,  is  nutritious,  and  wards  off  spectral  influences.  (Ta- 
gore,  Treatise  on  Gems.) 

The  Hindu  authorities  held  that  the  perfect  emerald  was  an  in- 
falUble  remedy  for  all  cases  of  poisoning;  cleansed  men  from  sin, 
brought  about  success  in  war,  and  rendered  successful  the  rites  per- 
formed according  to  the  Atharva-Veda.  The  defective  emerald  led 
to  sickness,  injury,  loss  of  male  children,  and  rendered  one  liable 
to  bites.     (Mani-Mdlfi.) 

The  Persian  and  Arabian  sages  taught  that,  whether  worn  or  taken 
as  a  medicine,  the  emerald — 

bestows  contentment  of  mind;  quickens  the  pulse;  gives  nourishment  to  the  soul, 
heart,  brains,  and  stomach;  cures  epilepsy;  removes  all  bodily  pain;  stops  the  vomit- 
ing and  purging  of  blood;  is  an  antidote  to  poison;  allays  imnatural  thirst;  and  is  a 
panacea  for  jaundice,  liver  troubles,  stricture,  gravel,  and  leprosy. 

If  administered  in  doses  weighing  8  wheat  corns  to  a  patient  suffering  from  poison, 
it  neutralizes  its  action,  provided  it  be  taken  soon  enough.  To  prevent  vomiting  of 
blood,  the  dose  of  the  emerald  should  be  the  weight  of  4  barleycorns.    The  powder, 
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applied  to  the  eyes,  brings  out  all  impurities  therein  and  stops  the  flow  of  fluid  sub- 
stances. When  set  in  a  gold  ring  and  worn  on  the  forefinger  or  thiunb  it  is  prophy- 
lactic against  cholera.    The  ashes  of  burnt  emerald  heals  ulcers  if  applied  locally. 

According  to  the  Rosicrucians,  if  at  the  time  when  Sol  enters 
Libra  an  emerald  be  set  in  a  gold  ring  of  the  same  weight  and  worn 
on  the  finger,  its  wearer  would  attain  his  cherished  object  and  could 
detect  the  presence  of  poisons  by  the  sweating  of  the  stone. 

The  possessor  of  an  emerald  would  never  become  poor. 

If  a  serpent  looked  at  this  stone,  he  was  struck  with  blindness. 

The  Egyptians  held  that  the  best  test  for  a  genuine  emerald  was 
that  a  serpent  immediately  fell  to  licking  it  as  soon  as  it  came  across 
it. 

The  Aztecs  administered  its  powder  as  a  remedy  for  venereal 
diseases. 

Oamet. — ^Emblematic  of  constancy.  Its  virtue  was  to  dispel 
"poisonous  and  infectious  airs"  (Leonardus).  During  the  Middle 
Ages  it  was  considered  to  possess  the  same  marvelous  and  medicinal 
properties  as  the  ruby,  though  to  a  less  degree.  It  gave  and  pre- 
served health,  drove  away  vain  thoughts,  and  reconciled  differences 
between  friends. 

Suspended  from  the  neck,  it  kept  off  plague  and  thunder,  strength- 
ened the  heart,  and  increased  riches  and  honors.  (Giov.  B.  Porta, 
Magiae  Naturalis.     1561.)    - 

According  to  the  Puranas — 

A  garnet  which  is  colored  like  the  conch,  the  lotus,  the  black  bee,  or  the  sun,  and 
which  is  strung  on  a  thread,  is  sound  and  auspicious,  and  heralds  good  fortime.  A 
garnet  which  is  colored  like  the  crow,  the  horse,  the  ass,  the  jackal,  the  bull,  or  the 
blood-stained  beak  of  a  vulture  holding  a  piece  of  flesh,  brings  on  death. 

Jacinth. — ^Procured  sleep,  riches,  honor,  and  wisdom.  A  preserva- 
tive against  pestilence  and  foes.  (Leonardus,  Speculum  Lapidum. 
1502.) 

Cardanus,  in  De  Lapidibus  preciosis,  says  that  he  was  in  the  habit 
of  carrying  a  jacinth  about  him  for  the  purpose  of  inducing  sleep, 
which  he  says  ''it  did  seem  somewhat  to  confer,  but  not  much." 

Nicols,  quoting  Cardanus,  says  that  jacinth  procured  sleep,  cheered 
the  heart,  drove  away  plagues,  brought  protection  from  thunder,  and 
increased  wisdom  and  honor  when  worn  on  the  finger  or  about  the 
neck  as  an  amulet.     (Arcula  Genmiea.     1653.) 

Jade, — Worn  as  an  amulet  or  administered  internally,  it  was  a 
curative  of  diseases  of  the  kidney  and  loins. 

Wecker,  in  the  Antidotae  speciale  de  Lapidibus  minus  preciosis 
Alterantibus,  says  that  a  nobleman,  well  known  to  him,  had  a  fine 
''nephritick  stone,"  which  he  wore  on  his  arm — 

by  the  power  of  which  he  voided  a  very  great  quantity  of  gravel,  so  great  as  that  he 
feared  lest  he  should  suffer  harm  by  so  large  an  expulsion  of  it  in  so  short  a  time. 
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Porta,  in  the  Magiae  Naturalis,  says:  It  alleviates  the  pain  of  the 
kidnejrs,  expels  gravels  from  the  bladder,  and  when  worn  as  a  charm 
is  a  preservative  against  venomous  things. 

Jdsper. — ^Was  a  charm  against  scorpions  and  spiders.  (Boot,  Gem- 
marum  et  Lapidarum  Historia.     1690.) 

Checked  the  flow  of  blood;  strengthened  the  chest,  Imigs,  and 
stomach;  cured  fevers  and  dropsy;  cleared  the  sight,  and  prevented 
conception.     (Leonardus,  Speculum  Lapidum.     1502.) 

In  the  list  of  valuables,  left  by  George,  Earl  Marischal,  who  died  in 
1620,  is  *'  ane  jaspe  stone  for  steming  of  bluid." 

Mottled  jasper,  suitably  engraved,  was  believed  to  prevent  its 
wearer  from  death  by  drowning  and  to  render  him  free  from  injury 
while  on  the  water.     (Arcula  Gemmea.     1653.) 

Burton,  in  the  Anatomy  of  Melancholy,  says: 

If  hung  about  the  neck,  or  taken  in  drink,  it  much  reeisteth  sorrow. 

Nonus,  a  ph3rsician  of  the  Middle  Ages,  reported  of  it  that  it  cured 
epilepsy. 

Galen  asserted  that  a  green  jasper,  worn  as  an  amulet  suspended 
from  the  neck  so  that  it  was  above  the  navel,  would  cure  dyspepsia 
and  strengthen  the  stomach. 

Jet. — Cardanus  (De  Subtilitate,  lib.  5)  says: 

The  wearing  of  this  stone  doth  secure  men  from  nocturnal  fears,  from  incubus  or 
succubus,  or  the  nightmare,  and  from  evil  spirits;  and  that  being  drunk  will  show 
whether  a  maid  hath  her  virginity  or  no. 

Believed  to  dissolve  speUs  and  enchantments. 

If  burned  as  incense,  its  smoke  drives  away  devils  and  relieves  the  dropsical. 
(Boetius,  De  Cragate.) 

Bruised  in  water  and  given  to  a  gravid  animal,  it  brings  forward 
the  fetus.  Its  powder  cures  epilepsy  and  fastens  loose  teeth.  Mixed 
with  the  marrow  of  a  stag  and  taken  internally  it  cures  snake  bites. 
(Specxdum  Lapidum.     1502.) 

Used  as  a  perfume  it  prevented  irregularity  in  female  periods. 
(Wurtz,  Tab.  gener.  prac.) 

Lapis-lazalL — ^Believed  to  cure  melancholia.  (Speculum  Lapi- 
dum.) Dioscorides,  in  De  Materia  Medica,  suggests  its  use  as  a  cure 
for  melancholy,  and  states  that  it  is  a  good  purgative. 

Cardanus  advises  its  use  in  pectoral  diseases  of  children  and  in 
epilepsy.    The  dose  to  be  5  grains.     (De  Subtilitate.) 

Boetius  (Tract,  de  Lapidibus  et  Gemmis)  states  that  it  is  a  good 
purgative.  Unwashed,  it  purges  by  vomiting;  washed,  it  purges  by 
stool.     Used  for  this  purpose  to-day  in  India,  Chile,  and  Peru. 

A.  Mussa  Brassavolus  (Lib.  de  Med.  purgant.)  used  it  as  a  pur- 
gative according  to  the  following  prescription: 

^  Lapidis  lazuli  praeparati,  5j*  Camphorae,  anisi,  cinnamomi,  zinziberis,  mas- 
tiches  ana,  gr.  6.    Misce,  cum  succo  salviae  vel  diacatholico  fiant  pilulae  quinq. 
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Dosis  est  ^  3ij  ftd  5ji  &ut  in  piluUs,  aut  in  pulvere,  aut  in  jure,  aut  in  aqua  BongiDis, 
aut  in  conserva  Boraginiit,  aut  in  vino  cretico. 

According  to  Sanskrit  medical  science  lapis-lazuli  is  cooling  and 
a  curative  of  biliousness.     (Mani-Mfild.) 
Lodestone. — Orpheus,  in  the  Hymni  et  de  Lapidibus,  says: 

It  will  confer  strength,  banish  disease,  and  when  worn  constantly  about  the  pe^ 
son  ward  off  epidemics  and  plagues.  Sitting  before  it  and  fixing  the  eyee  earnestly 
upon  it  one  has  but  to  ask  the  gods  for  light  on  any  subject,  and  the  answer  will  come 
breathing  out  through  the  stone.  The  soul  will  hear  it  and  the  senses  discover  it 
clearly. 

In  great  repute  in  Europe  during  the  fifteenth,  sixteenth,  and 
seventeenth  centuries  for  its  numerous  virtues  as  an  amulet  and 
drug.  Carried  about  the  person  it  cured  cramp  and  gout;  held  in  the 
hand  during  the  hour  of  travail  it  shortened  the  time  and  eased  the 
pains  of  labor.  Bruised  and  taken  internally  with  the  juice  of  fennel 
it  cured  disorders  of  the  spleen;  applied  as  an  ornament  it  prevented 
baldness.  A  dram  of  the  stone  mixed  with  the  fat  of  a  serpent  and 
the  juice  of  nettles  caused  insanity.  The  powder  thrown  over  a 
household  fire  caused  the  inmates  to  flee  in  a  panic,  an  artifice,  ac- 
cording to  the  popular  beUef ,  made  use  of  by  thieves.  (The  Mirror 
of  Stones,     1750.) 

It  is  good  against  the  headache,  convulsions,  and  poisons;  and  that  it  causeth  easy 
delivery,  and  procureth  love  'twixt  man  and  wife,  and  preserveth  peace  and  concord 
amongst  friends,  and  that  it  driveth  away  fears  and  increases  wisdom.  Galen  and 
Dioecorides  say  it.    (Arcula  Gemmea.    1653.) 

Lodestone  is  in  repute  to-day  as  a  preventive  and  cure  for  cramps, 
colic,  and  rheumatism.  Among  the  American  negroes  it  is  used  as  a 
voodoo  stone,  and  is  thought  to  be  a  love  charm;  to  possess  phallic 
properties;  to  increase  the  strength  of  the  body,  and  to  cure  liunbago, 
rheumatism,  and  hernia. 

Malachite. — Thought  to  increase  the  strength  and  growth  of 
children  and  ward  from  them  all  dangers  and  infirmities.  (Pliny, 
Nat.  Hist.;  Solinus,  Polyhist.,  C.  36;  Baccius  de  Nat.  gem.,  C.  29.) 

It  strengthened  the  stomach;  preserved  children  from  hurt  and 
convulsions.     (Arcula   Gemmea.) 

Boetius  states  that  6  grains  taken  internally  acts  as  an  excellent 
purgative.  It  will  cure  '^cardialgia"  and  colic.  (Tract,  de  Lapidi- 
bus et  Gemmis.) 

Held  to  be  a  powerful  local  anaesthetic,  for  *' being  taken  in  drink 
or  bruised  in  vinegar  and  applied  to  the  members  that  are  to  be  cut 
off  and  burnt,  it  makes  them  so  insensible  that  they  feel  scarce  any 
pain.     (Speculum   Lapidum.) 

Moonstone. — ^According  to  Pliny,  'Hhe  image  of  the  moon  contained 
therein  daily  waxes  or  wanes  according  to  the  period  of  the  lunar 
motion.'* 
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During  the  period  of  the  increase  of  the  moon  it  was  a  potent  lore 
charm;  during  the  period  of  decrease  it  enabled  its  wearer  to  fortell 
the  future.  Carried  in  the  mouth  it  became  an  aid  to  the  memory. 
As  a  powder  and  amulet  it  was  prescribed  in  case  of  epilepsy.  (Cam- 
illus  Leonardus.)  It  is  still  used  for  this  purpose  among  the  Basques. 
(Crevecoeur.) 

Onyx. — ^Its  origin,  according  to  the  Greek  legend,  was  due  to  Cupid 
cutting  the  nails  of  the  sleeping  Venus  with  his  arrow;  these  falling 
into  the  Indus  were  changed  to  onyx. 

The  stone  was  thought  to  be  a  powerful  aphrodisiac;  to  increase 
spittle  in  children;  hasten  a  birth;  give  rise  to  nightmare,  and  stir  up 
strife.  Used  as  an  eyestone  ''it  enters  of  its  own  accord,  and  if  it 
found  anything  within  that  is  noxious,  it  drives  it  out  and  tempers 
the  hurtful  and  contrary  humors.'*  (Camillus  Leonardus,  Speculum 
Lapidum.     1502.) 

The  belief  in  its  causing  nightmare  and  strife  was  widespread.  This 
belief  was  explained  by  Beononi  on  the  assumption  that  ''in  the  onyx 
is  a  demon  imprisoned  in  the  stone  who  wakes  only  of  a  night,  causing 
terror  and  disturbance  to  sleepers  who  wear  it.'' 

Among  the  Persians  the  onyx  is  to-day  administered  as  a  drug  for 
the  cure  of  epilepsy. 

OpaL — Symbolical  of  hope. 

The  gem  was  in  great  repute  as  an  eyestone,  and  was  used  in  all 
diseases  of  the  eye.  It  partook  of  all  the  virtues  of  those  stones 
whose  colors  it  showed.  (Camillus  Leonardus,  Speculum  Lapidum. 
1502.) 

It  stimulated  the  heart;  preserves  from  contagious  and  infectious 
airs;  drives  away  dispondency;  prevents  fainting,  heart  disease,  and 
malignant  affections.     (Giov.  B.  Porta,  Magiae  Naturalis.     1561.) 

The  opal  was  supposed  to  indicate  the  state  of  health  of  its  wearer 
by  change  of  color,  losing  its  brilliancy  if  the  wearer  was  ill,  and 
the  opposite. 

The  idea  that  the  opal  is  unlucky  is  based  on  a  Teutonic  supersti- 
tion, and  is  comparatively  modem.  Mention  of  its  supposed  evil 
qualities  is  made  in  a  work  entitled  "Art  Magic;  Mundane,  Sub- 
mundane,  and  Supermundane  Spiritism,"  in  which  the  opal  is  cred- 
ited with  being  fatal  to  love  and  sowing  discord  between  giver  and 
receiver. 

Pearl, — ^Emblematic  of  purity,  beauty,  and  nobility. 

Pliny  states  that  pearls  were  supposed  to  be  generated  by  a  celes- 
tial dew  falling  on  the  shellfish,  which,  in  the  early  mornings  of  certain 
seasons,  left  the  bottom  of  the  sea  to  draw  in  the  air  containing  the 
dew  from  which  the  pearls  were  derived,  the  size  and  quality  of  the 
pearl  depending  upon  the  size  of  the  dewdrop  and  the  purity  of  the  air. 
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Cloudy  weather  spoiled  the  color,  lightning  stopped  the  growth,  and 
thunder  ruined  the  gem. 

According  to  the  ancient  Hindu  authorities  pearls  were  held  to 
originate  in  elephants,  clouds,  boars,  conch  shells,  fishes,  frc^, 
oysters,  and  bamboos.  Of  these  the  oysters  were  the  most  produc- 
tive. The  pearls  were  formed  by  raindrops  falling  into  the  open 
shell  of  the  mollusk,  the  finest  gems  being  foimd  during  the  period 
when  the  sim  rested  on  Arcturus,  the  fifteenth  limar  asterism. 

In  the  Orient  the  pearl  was  and  is  extensively  used  as  a  medicine 
for  syncope,  hemorrhage,  stomach  troubles,  etc.  In  China  large 
quantities  of  seed  pearls  are  made  into  an  electuary  and  taken  to 
restore  manly  vigor  and  as  a  stimulant. 

According  to  Sanskrit  medical  science  the  pearl  is  "sweet  in  taste, 
very  cool,  and  a  specific  for  eye  diseases,  cures  poisoning  and  atrophy, 
and  brings  strength  to  weak  limbs."     (Mani-M&16.) 

The  Arabian  and  Persian  sages  held  that  the  use  of  pearb  was 
conducive  to  contentment  of  body  and  soul;  cured  insanity  and  all 
mental  diseases;  all  diseases  of  the  heart,  stomach,  and  bowels; 
piles,  stricture,  and  excessive  and  insufficient  menstruation.  It  was 
an  antidote  for  poison,  stopped  bleeding  from  cuts,  and  cured  leprosy 
and  skin  diseases. 

Rambam  recommends  the  use  of  the  burnt  powder  as  an  ointment 
in  the  treatment  of  ulcers  and  diseases  of  the  eye,  such  an  conjuncti- 
vitis, cataract,  etc.  The  burnt  powder  taken  internally  cured  vomit- 
ing of  blood  and  purging. 

According  to  Egyptian  medicine,  pearl  powder  taken  with  electua- 
ries strengthened  the  body  and  added  luster  to  the  eyes. 

The  Hindu  authorities  recognized  four  shades  as  belonging  to 
pearls — ^yellow,  honey,  white,  and  blue.  The  first  brings  wealth,  the 
second  fosters  imderstanding,  the  third  brings  fame,  and  the  fom-th 
good  luck.  If  defective,  according  to  the  kind  and  degree,  the  pearl 
brought  on  leprosy,  loss  of  male  issue,  loss  of  fortime,  disgrace,  sloth- 
fulness,  insanity,  and  death.     (Mani-M616.) 

According  to  Art  Magic;  or  Mimdane,  Submimdane,  and  Supermun- 
dane Spiritism,  the  wearing  of  pearls  brought  one  en  rapport  with 
spirits  and  promoted  chastity. 

In  Bengal  bracelets  of  pearl  are  worn  by  virgins  to  preserve  their 
virtue. 

In  Europe  as  late  as  the  seventeenth  century  decoctions  containing 
pearls  were  thought  to  be  powerful  mental  stimulants  and  a  cure  for 
insanity.  A  decoction  of  pearl  powder  and  distilled  water  was  one  of 
the  remedies  given  to  the  insane  Charles,  King  of  Spain. 

Leonardus  states  that  pearls  boiled  in  meat  would  cure  the  quartan 
ague;  powdered  and  taken  with  milk,  they  healed  ulcers  and  cleared 
the  voice;  they  comforted  the  heart,  gave  relief  in  cramps  and  colic. 
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cured  epilepsy  and  dysentery;  taken  with  sugar,  they  were  of  assist- 
ance in  the  cure  of  pestilential  fevers,  and  that  they  rendered  their 
wearers  virtuous. 
According  to  Nicols  (Arcula  Gemmea)  pearls  were — 

good  against  syncopes,  and  cardiacall  passions,  that  they  do  comfort  the  spirits, 
stop  the  fluxes  of  blood,  cure  lienteries  and  diarrheas,  and  that  they  are  good  for  the 
sight. 

Prdse. — Supposed  to  possess  all  the  properties  of  the  emerald,  but 
to  a  less  degree.  Lost  its  color  on  contact  with  poison  or  venom,  but 
recovered  it  again  on  being  washed.  Reported  to  be  an  excellent  cor- 
dial and  cardiac  stimulant.  Applied  to  the  eyes,  it  strengthened  the 
sight.     (Arcula  Gemmea.     1653.) 

Benoni  states  that  the  powder  mixed  with  the  milk  of  a  ewe  that 
has  had  but  one  lamb  will,  if  applied  locally,  cure  the  gout;  taken 
internally,  it  was  a  deadly  poison. 

Quartz, — The  powder  mixed  with  wine  was  given  for  dysentery  in 
the  north  of  England  during  the  twelfth  century.  A  crystal  held 
against  the  tongue  assuaged  thirst.     (Leonardus,  Speculum  Lapidum.) 

Applied  locally  to-day  in  the  moimtains  of  Georgia  for  faintness, 
headaches,  and  bleeding  at  the  nose.  Used  in  parts  of  Virginia  to  ciu-e 
styes;  the  sty  is  rubbed  with  the  crystal  three  times  a  day  for  three 
days.  In  northern  New  York  a  so-called  ''vital  ore,''  consisting 
entirely  of  quartz  sand,  is  sold  as  a  veritable  panacea,  curing  sore 
ey^y  piles,  carbimcles,  indigestion,  sore  throat,  giddiness,  and  blood 
poisoning. 

In  the  Middle  Ages  the  clear,  transparent  quartz  was  believed  to 
betray  the  presence  of  poison,  either  by  beconung  opaque  or  breaking. 
The  powder,  mixed  with  wine,  was  given  in  dysentery;  held  in  the 
mouth,  it  assuaged  thirst,  cured  headaches  and  faintness;  powdered 
and  taken  with  wine  and  honey,  it  filled  the  breasts  of  nursing  women 
with  milk.     (Leonardus.) 

Orpheus  recommended  its  use  as  a  medicine  for  diseases  of  the 
kidneys. 

Andrea  Bacci,  writing  in  1605,  says: 

It  is  used  either  in  powder,  or  the  salt  of  it,  or  the  oil  of  it,  against  all  obstnictions 
of  the  bowels,  against  gouts,  swoonings,  and  all  cephahc  diseases. 

A  drachm  of  the  powder  taken  with  oil  of  sweet  almonds  cures 
those  that  have  taken  sublimate.     (Arcula  Gemmea.     1653.) 

Quartz  balls  were  and  are  used  by  mystics,  astrologers,  and  divin- 
ers to  forestall  the  futiu*e,  review  the  past,  and  conjure  up  distant 
scenes.  The  famous  ** show-stone^'  of  Doctor  Dee,  a  sphere  3  inches 
in  diameter,  was  made  of  quartz.  It  is  interesting  to  note  that 
while  the  modem  mystic  and  the  mystic  of  the  Middle  Ages  differ 
somewhat  in  their  methods,  each  has  the  same  end  in  view,  and 
each  has  produced  witnesses  to  show  that  he  attained  that  end. 


Digitized  by  VjOOQIC 


172  BULLETIN  U8,  UNITED  STATES  NATIONAL   MUSEUM. 

The  methods  used  to  mduce  a  vision  as  practiced  by  the  mystic  of 
the  Middle  Ages  are  as  follows:  The  crystal,  according  to  Scot,  in 
his  Discovery  of  Witchcraft,  when  "charged"  with  the  name  of  St. 
Helen,  written  on  the  stone  with  olive  oil  while  the  operator  faced 
the  east,  and  held  in  the  hands  of  an  innocent  child  bom  in  wedlock, 
would,  upon  the  recital  of  a  prayer  to  the  saint,  become  an  oracle 
and  answer  any  question  put  to  it. 
In  an  eighteenth  century  manuscript  is  the  following  statement: 

Take  a  christall  8tx)ne  or  glasse,  most  clear,  without  a  craise,  and  wrape  about  it  a 
pece  of  barters  lether,  saying,  "In  the  name  of  the  Holy  Trinity,  and  of  the  hey  Deity 
Amen.*'  Then  holde  the  cristalle  in  the  beam  where  the  ©  is  most  bright,  at  the 
hotest  of  the  day,  and  say  there  con(juration8)  subscribed,  and  by  and  by  you  shall 
sie  the  spirit  perad venter,  appeiring  himselfe. 

The  spirit  is  then  to  be  "charged,"  upon  which  he  will  point  out 
the  whereabouts  of  stolen  property;  the  location  of  buried  treasure; 
give  information  concerning  relatives,  friends,  or  enemies,  or  such 
other  information  as  may  be  desired. 

According  to  Hindu  authorities  the  quartz  is  cool  and  cooling, 
cures  hemorrhage  from  the  nose  and  mouth,  and  when  worn  removes 
baneful  astral  influences. 

The  crystal  gives  strength  and  cures  biliousness,  morbid  heat,  and 
fistula.  A  specific  for  consumption,  leprosy,  and  poisoning.  It  may 
enter  into  medicines  as  a  substitute  for  diamonds.     (Mani-M6l&.) 

A  good  rock  crystal  is  an  infallible  remedy  in  all  cases  of  poisoning.  Wild  animalu 
like  the  leopard,  the  elephant,  the  lion,  and  the  tiger,  can  not  approach  this  gem. 
It  neutralizes  snake,  rat,  and  scorpion  poisons,  and  the  wearer  need  never  fear  drown- 
ing, fire,  or  a  thief.  A  moss-colored,  clouded,  rough,  yellow,  dull,  dirty,  and  discolored 
rock  crystal  the  authorities  shun  from  a  distance.    (Tagore,  a  Treatise  on  Gems.) 

Ruby. — Emblematic  of  love. 

A  sovereign  remedy  and  amulet  against  plague,  poison,  evil  thoughts, 
nightmare,  and  diverted  the  mind  from  sadness  and  sensualitj. 
(Leonardus,  Speculum  Lapidum.) 

It  forewarned  the  wearer  of  the  approach  of  any  misfortune  by 
loss  of  color.  In  this  connection  Wolfgang  Gabelchover  gives  his 
experience: 

On  December  5,  1600,  as  I  was  travelling  from  Studtgard  in  company  with  my 
beloved  wife,  Catherine  Adelmann,  of  pious  memory,  I  observed  most  distinctly 
during  the  journey  that  a  very  fine  ruby,  her  gift,  which  I  wore  set  in  a  ring  upon 
my  finger,  had  lost  almost  all  its  splendid  color,  and  had  put  on  dullness  in  place  of 
brilliancy  and  darkness  in  place  of  light;  which  blackness  and  opacity  lasted  not 
for  one  or  two  days  only,  but  for  several.  *  *  *  Whereupon  I  warned  my  wife 
that  some  grievous  mishap  was  impending  over  either  her  or  myself,  as  I  foreboded 
from  the  change  of  color  in  my  ruby.  Nor  was  I  wrong  in  my  anticipation,  inaamuch 
as  within  a  few  days  she  was  taken  with  a  fatal  sickness  that  never  left  her  till  the  day 
of  her  death.  And  truly,  after  her  decease,  its  former  brilliant  color  returned  spon- 
taneously to  my  ruby. 
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Arabian  and  Persian  writers  taught  that  the  wearer  of  the  ruby 
obtained  peace  of  mind  and  strength  of  brain. 

A  durm  dose  of  it,  taken  internally,  cures  epilepsy,  insanity,  cholera,  and  the  spit- 
ting of  blood;  causes  free  circulation  of  blood  throughout  the  system,  and  prevents 
uneasiness  of  mind.  It  cures  all  kinds  of  poisonings  from  snake  bite  or  from  admin- 
instration  of  poison  by  enemies.  It  frees  the  atmosphere  from  the  pollution  engen- 
dered by  cholera.  It  purifies  the  blood  and  brings  back  to  its  normal  state  the 
fatally  quick  action  of  the  pulse.  The  wearer  of  the  ruby  in  the  form  of  a  finger 
ring  obtains  from  the  deity  all  the  desires  of  his  heart  and  becomes  proof  against 
thimder  stroke  and  cholera.  Worn  over  the  eyes  or  applied  to  them  as  an  ointment 
it  cures  all  complaints  of  the  vision;  over  the  mouth  it  takes  away  the  bad  smell  of 
it,  allays  thirst,  and  gives  constant  satisfaction  to  the  mind.  It  brings  honor  to  the 
wearer.  The  dose  for  internal  use  is  from  1  kirat  (4  barleycorns)  to  1  dang  (16  bar- 
leycorns). (See  the  work  Karabadin  Kabir,  as  cited  by  Tagore  in  his  Treatise  on 
Gems.) 

The  ruby  enters  into  the  Chinese  pharmacopoeia  as  an  ingredient  in 
the  "five  precious  fragments,"  supposed  to  consist  of  ruby,  topaz, 
emerald,  sapphire,  and  hyacinth. 

The  Hindu  writers  held  that  those  rubies — 

which  are  flawless  and  of  approved  color  are  auspicious,  produce  health,  wealth, 
wisdom,  and  happiness.  If  flawed  or  offcolored  they  bring  humiliation,  loss  of  friends , 
liability  to  wounds,  loss  of  wealth,  and  lightning  stroke;  are  fatal  to  domestic  animals, 
and  are  inimical  to  life,  wealth,  and  fame.  The  man  who  treasures  a  ruby  furnished 
with  every  perfection,  and  which  when  cast  in  a  quantity  of  milk  a  himdred  times 
its  bulk,  makes  the  white  mass  one  entire  sheet  of  red,  or  sends  out  a  red  flame,  is  as 
meritorious  as  the  celebration  of  the  Aawamedha  jajna.^  Such  a  stone  leads  to  wealth 
success,  happiness,  and  long  life.    (Mani-MW.) 

Sapphire. — ^Emblematic  of  wisdom.  If  placed  on  the  heart  it 
bestows  strength  and  energy.  St.  Jerome  states  that  the  sapphire 
procures  royal  favors,  softens  anger,  frees  people  from  enchantment, 
obtains  release  from  captivity,  and  prevents  evil  and  impure  thoughts. 

Because  of  its  extreme  coldness  it  was  thought  to  preserve  the 
chastity  of  its  wearer,  hence  especially  suited  for  ecclesiastical 
rings. 

Worn  in  a  ring  or  in  any  other  manner  it  is  able  to  quench  concupiscence,  and  for 
this  reason  it  is  proper  to  be  worn  by  the  priesthood  and  by  all  persons  vowed  to 
perpetual  chastity.  It  is  said  to  grow  dull  if  worn  by  an  adulterous  or  lascivious 
person. 

It  rendered  its  wearer  chaste,  virtuous,  pious,  devout,  wise,  amiable, 
and  pacific.  It  cured  boils,  carbimcles,  and  headaches,  rested  and 
refreshed  the  body,  and  gave  a  color  to  the  cheeks.  Taken  with 
milk  it  cured  cramps.     (Leonardos,  Speculum  Lapidum.     1502.) 

Soaked  in  vinegar  its  vinegar  extract  was  administered  in  fevers; 
powdered  and  soaked  in  vinegar  for  one  phase  of  the  moon,  it  was 
given  to  insure  continency  and  conjugal  love.     (Galen.) 

1  The  Horse  Sacrifice,  a  celebrated  ceremony,  the  antiquity  o[  which  dates  back  to  the  Vedic  period. 
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Placed  ou  the  heart  it  cured  fever;  on  the  forehead  it  stopped 
bleeding  at  the  nose.  The  powder  taken  with  milk  was  a  remedy 
for  fevers,  plague,  and  poison.     (Albertus  Magnus.) 

The  powdered  sapphire  used  as  an  ointment  cured  inflammation 
and  irritation  of  the  eyes;  it  was  also  thought  to  be  able  to  draw  out 
any  foreign  substance  that  might  be  present  in  them.  (Canoaes 
Medicinae.) 

According  to  Giov.  Porta  the  sapphire  was  of  great  service  in 
necromancy  and  the  magic  arts,  and  a  deadly  enemy  to  all  venomous 
reptiles  and  insects.     (Magiae  Naturalis.     1561.) 

The  Hindus  r^arded  the  stone  as  unlucky  and  as  a  bringer  of 
misfortune.    Thus: 

A  sapplure,  the  surfvce  of  which  wears  a  micalike  sheen  *  *  *  brings  about 
loss  of  wealth  and  life.  That  mark  in  a  sapphire  which  at  first  sight  looks  like  a  rift, 
*  *  *  renders  one  liable  to  bites.  That  sapphire  which  is  parti-colored  causes  loes 
of  family  dignity.  The  saipphire  which  contains  dirt  produces  a  variety  of  skin 
diseases  like  itching.  That  which  contains  gritty  fragments  is  destructive;  that 
which  is  rough  causes  banishment.    (Mani-M&14. ) 

The  same  authority  says,  however,  "that  sapphire  which  when 
placed  in  a  pot  of  milk  darkens  it  all  through,  increases  wealth,  and 
is  conducive  to  fame  and  increase  of  family,''  while  "  a  flawless,  ster- 
ling sapphire  brings  its  wearer  strength,  fame,  and  length  of  days," 
and  "the  man  who  wears  a  sapphire  of  spotless  chastity  finds  favor 
with  Narayana,^  and  acquires  longevity,  family  dignity,  fame, 
understanding,  and  wealth." 

According  to  the  Sanskrit  medical  science  the  sapphire  is  bitter, 
warm,  and  good  in  cold  and  biliousness,  and  when  worn  alleviates  the 
rage  of  Sani? 

In  Egypt  the  sapphire  is  taken  with  majoom  (electuaries)  to  add 
strength  to  the  body.     (Tagore,  Treatise  on  Gems.) 

The  Buddhists  esteem  the  sapphire  above  all  gems,  claiming  that  it 
produced  tranquillity  of  mind,  and  when  worn  by  one  wholly  pure  and 
devoted  to  God  insures  protection  against  disease,  danger,  and  ven- 
omous reptiles. 

The  saphire  is  of  a  cold  and  drie  faculty,  even  as  are  most  pretious  stones;  it  is 
reported  of  it  that  it  is  good  against  feverish  distempers,  hence  this  old  distick. 

Corporis  ardorem  refrigerat  interiorem 
Sapphirus,  ^  cyprise  languida  vota  facit. 

The  best  of  these  are  very  comfortable  to  the  eyes  if  they  be  often  looked  <m. 
(Arcula  Gemmea.    16S3.) 

It  is  reported  of  it  that  if  it  be  worn  by  an  adulterer,  by  loosing  its  splendor  it  will 
discover  his  adultery.    (Cardanus,  De  Lapidibus  preciosis.) 

The  sapphire  is  of  so  contrary  a  nature  to  poisons  that  if  placed  in  a  ^aas  with  & 
spider  the  insect  will  quickly  die.    (Arcula  Gemmea.    1653.) 

»  The  presenrer  of  the  Hindu  Triad. 

*  One  of  the  stars  influencing  the  destinies  of  men. 
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St.  Jerome  wrote  that  the  sapphire  conciliates  to  its  trearer  the  con- 
descension of  princes,  quells  his  enemies,  disperses  sorcery,  sets  free 
the  captive,  and  may  even  assuage  the  wrath  of  God. 

In  the  inventory  of  the  jewels  of  Charles  V  mention  is  made  of  a 
"bluestone  with  two  clasps  of  gold,  good  for  the  gout." 

In  the  church  of  Old  St.  Paul's,  London,  was  a  famous  sapphire 
which  was  supposed  to  cure  the  infirmities  of  the  eyes  of  all  those  thus 
afflicted  who  might  resort  to  it. 

The  modem  mystic  holds  it  capable  of  attracting  powerful  planetary 
influences,  and  nearly  equal  to  the  diamond  and  quartz  in  inducing 
visions.  (Art  Magic;  or  Mundane,  Submimdane,  and  Supermundane 
Spiritism.) 

The  star  sapphire  was  and  is  still  reputed  to  be  a  potent  love  charm. 
The  powder  of  this  gem  was  taken  as  an  aphrodisiac  during  the  Middle 
Ages.  Star  sapphire  as  a  powder  was  given  for  vertigo  in  the  low 
countries  as  late  as  1810. 

Sard. — Said  to  possess  sex. 

The  males  shine  brighter  than  the  females;  for  the  females  are  the 
fattest  and  glitter  more  obscurely.     (Leonardus,  Speculum  Lapidimi.) 

The  sard  nullified  the  evil  effects  of  the  onyx  when  worn  with  it, 
sharpened  the  wit,  gave  cheerfulness,  and  prevented  dysentery. 
(Albertus  Magnus,  Leonardus,  and  De  Boot.) 

Epiphanius,  writing  in  1565,  says  that  the  sard  conferred  upon  its 
wearer  a  cheerful  heart,  courage,  and  presence,  and  protected  him 
from  witchcraft  and  noxious  himiors. 

Baccius  in  his  Annotations  says  that  powdered  sard  taken  in 
spirits  stops  the  menses  and  prevents  miscarriage. 

Sardonyx. — Symbolical  of  conjugal  bliss.  It  rendered  its  possessor 
virtuous,  cheerful,  and  agreeable.  (Leonardus,  Speculum  Lapidum. 
1502.) 

Spinel. — Reconciled  differences  between  friends;  gave  health  and 
strength  to  the  body;  cured  disorders  of  the  liver;  restrained  passion 
and  fiery  wrath;  and  was  a  preservative  from  lightning.  (Leonar- 
dus.) 

Powdered  and  taken  with  water  Arnobis  used  it  as  a  remedy  for 
diseases  of  the  eye.     (Dissertatio  Medica.) 

Boetius  held  that  the  wearing  of  a  balas  ruby  (spinel)  restrained 
fury,  wrath,  and  lust. 

In  the  Arcula  Genmiea,  written  in  1653,  the  author,  Nicols,  says: 

RulanduB  reporteth  this  of  it:  That  if  the  four  comers  of  a  house,  arbor,  or  vineyard 
be  covered  with  this  stone  it  will  preserve  it  from  lightning,  tempests,  and  worms. 

According  to  Arabian  and  Persian  medicine,  the  wearing  of  the 
spinol  gives  contentment,  prevents  the  spitting  of  blood,  cures  piles 
and  all  diseases  caused  by  the  increase  of  phlegm.    The  dose  for 
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internal  use  is  from  1  Jcirat  (4  barleycorns)  to  1  dang  (16  barleycorns). 
Applied  as  an  ointment  to  the  eyes  the  stone  adds  to  their  luster. 

According  to  an  Arabic  work,  entitled  "Azaabul  beldan,"  as  cited 
by  Tagore: 

The  sea  cows  get  spinel  stones  from  the  Kokaf  Mountains  uid  put  them  on  the  ground 
when  they  come  grazing  toward  Ceylon.  The  stone  gatherers,  who  remain  omcealed 
all  about,  then  come  out  in  stealthy  stejM,  carefully  throw  lumjM  of  clay  over  tlie 
stones  left,  and  then  retire.  When  after  grazing  these  animals  go  back  to  the  aea, 
disappointed  at  not  finding  the  stones  and  fretting  and  fuming  with  rage,  those  people 
came  back  and  took  away  the  precious  stones. 

Staurolite. — ^In  Brittany,  France,  a  superstitious  reverence  is 
attached  to  the  cruciform  crystals  of  this  stone,  based  on  a  belief 
that  they  fell  from  heaven. 

In  Virginia  and  the  Carolines  the  staurohte,  locally  known  as 
fairy  stone,  is  worn  as  a  lucky  charm  and  is  believed  to  bring  good 
fortune  and  ward  off  danger  and  disease. 

Sunstone. — ^According  to  Sanskrit  authorities — 
the  sunstone  is  warm,  flawless,  and  good  in  cold  and  defective  oxidation,  and  sacred; 
it  is  an  elixir  vitae^  and  is  the  delight  of  the  Sim.    (Mani-Mdld.) 

Topaz. — Symbolical  of  friendship. 

It  cooled  boiling  water  on  being  immersed  in  it;  became  opaque  on 
contact  with  poisons;  restrained  anger  and  desire;  cured  insanity; 
checked  the  flow  of  blood;  cleansed  hemorrhoids;  and  averted  sudden 
death.     (Camillus  Leonardus,  Speculum  Lapidum.) 

Benoni  states  that  the  topaz  is  favorable  for  all  hemorrhages 
and  imparts  strength  and  good  digestion.  Powdered  and  taken  in 
wine  it  cured  asthma  and  insomnia.     (Dissertatio  Medica.) 

Rubbed  on  a  hone  the  topaz  gave  a  milky  juice  in  quantities,  and 
yet  lost  none  of  its  original  weight.  The  juice  was  taken  internally 
in  cases  of  dropsy  and  certain  poisonings.  Used  as  an  ointment  it 
was  in  repute  as  a  curative  for  diseases  of  the  eye.     (Epiphanius.) 

Worn  as  an  amulet,  so  says  Porta,  it  drove  away  sadness  and  night- 
mare; strengthened  the  intellect  and  bestowed  courage.  Mounted  in 
gold  and  hung  around  the  neck  it  dispelled  enchantments;  worn  on 
the  left  hand  it  preserved  its  wearer  from  sensuality. 

In  the  Honest  Jeweller,  written  in  the  seventeenth  century,  the 
statement  is  made  that — 

the  virtue  and  strength  of  the  topaz  is  said  to  increase  and  decrease  with  the  moon, 
and  consist  in  the  fact  that  when  thrown  into  boiling  water  it  at  once  deprives  it  o^ 
its  heat. 

According  to  the  Sanskrit  authorities,  the — 

topaz  is  sour,  cool,  and  curative  of  abnormal  oxidation,  gives  an  appetite,  and  brings 
fame  and  wisdom. 

The  Hindu  sages  held  that  the  medicinal  properties  of  the  topax 
were  similar  to  those  of  the  coral,  and  in  addition  it  prevented  and 
cured  sterility.     (Mani-M4l4.) 
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like  the  ruby,  the  topaz  was  supposed  to  possess  the  power  of  emit- 
ting light  to  a  great  degree.  A  topaz  given  by  the  wife  of  Theodoric, 
count  of  Holland,  to  Adelbert,  gave  out  so  briUiant  a  light  in  the 
chapel  where  it  was  kept  that  prayers  could  be  read  by  it. 

Turquoise. — ^Emblematic  of  success.  Highly  valued  by  all  orientals 
and  worn  by  them  to  insiu-e  health  and  success.  Supposed  to  preserve 
the  wearer  from  injury  through  accidents.  In  the  presence  of  poisons 
the  stone  sweated  profusely,  a  property  thought  to  be  characteristic 
of  many  of  the  noble  gems.  Its  color  paled  as  its  owner  sickened  and 
was  lost  entirely  on  his  death,  to  be  recovered  only  on  its  becoming 
the  property  of  a  healthy  person. 

The  turquoise,  according  to  Arabian  and  Persian  authorities,  as 
cited  in  the  Mani-M&lA,  cured  all  diseases  of  the  head  and  heart.  A 
sovereign  remedy  for  hernia,  swelUngs,  flatulence,  dyspepsia,  insanity, 
and  cancerous  sores.  Whether  taken  alone,  mixed  with  honey  or  with 
other  drugs,  it  cures  epilepsy,  spleen,  and  stricture.  In  cases  of 
poisoning  or  snake  bite  it  was  given  with  wine.  Aristotle  advises  a 
similar  dose  for  the  same  pmrpose.  Applied  as  an  ointment  to  the 
eyes  it  increased  their  luster,  restored  the  vision,  and  prevented  the 
fall  of  fluids  therefrom.  Worn  as  an  amulet  the  turquoise  brought 
happiness,  dispelled  fear,  and  rendered  its  wearer  safe  from  drowning, 
lightning  stroke,  and  snake  bite.  Seen  after  looking  at  the  moon  on 
the  first  day  after  the  new  moon  it  brought  good  luck. 

In  Egypt  cure  of  a  cataract  is  believed  to  be  effected  by  the  local 
application  of  a  tm-quoise  set  in  a  silver  ring  and  dipped  in  water,  the 
application  being  accompanied  by  the  chanting  of  the  name  of  God. 

Variolite, — Supposed  to  be  a  preventive  and  cure  for  variola  (small- 
pox).    (Castellani,  History  of  Gems.) 

Water  sapphire  or  iolUe. — ^A  woman  possessing  a  ring  set  with  this 
stone  as  a  signet,  and  on  which  was  cut  one-half  of  a  fish,  a  mirror,  a 
branch,  and  a  nude  female,  procured  any  desire. 

Zircon.. — Supposed  to  bring  riches,  honor,  and  wisdom;  a  charm 
against  plague  and  evil  spirits;  and  afforded  its  wearer  protection 
against  thunderbolts.     (Europe  During  the  Middle  Ages.) 

According  to  the  Mani-M^IA — 

The  wearing  of  a  weighty,  lustrous,  white,  cool,  tender,  very  old,  and  transparent 
gomeda  (zircon)  leads  to  prosperity.  A  light,  discolored,  exceedingly  rough,  delusion 
creating,  and  cool,  yet  dirty,  gomeda  blights  happiness  and  saps  the  foundations  of 
eneigy. 

The  same  treatise,  speaking  of  its  medicinal  value,  says: 
The  zircon  is  sour,  heating,  and  curative  of  unhealthy  oxidation;  sharpens  the 
appetite,  helps  digestion,  and  takes  away  sin. 

In  conclusion,  it  would  be  expected  to  find  the  belief  in  the  mar- 
velous and  medicinal  properties  of  gems  prevalent  during  the  age  of 
faith,  while  during  the  age  of  reason  and  inquiry  it  seems  somewhat 
4555—22 14 
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childish  that  they  should  still  continue  to  exist.  In  India,  the  land  of 
occultism;  the  mystics  still  pursue  their  researches  after  the  occult 
virtues  of  precious  stones.  The  modem  Western  spiritualist  en- 
deavors to  discover  and  apply  the  occult  knowledge  of  the  East. 
He  still  believes  in  and  teaches  the  virtues  of  gems,  and  is  emphatic 
in  his  opinion  that  certain  gems  facilitate  the  rapport  of  a  certain 
class  of  spirits  with  the  wearers  of  those  gems. 

Swedenborg,  the  Swedish  mystic,  in  his  spirit  revelations  to  L.  A. 
Cahagnet,  as  cited  in  his  Magic  Magnetique  (Paris,  1838),  gives  nu- 
merous categorical  answers  to  questions  asked  by  the  medium  concern- 
ing the  spiritual  and  material  powers  of  certain  precious  stones. 

In  Paris  a  school  has  been  established  which  has  for  its  object  the 
study  of  the  magnetic  emanations,  radiance,  and  crystals.  In  Nice  a 
Doctor  de  lignieres  has  issued  a  prospectus  of  a  work  of  644  pages 
that  seriously  considers  the  medicinal  properties  and  virtues  of 
precious  stones. 
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APPENDIX  4. 
OEM  AND  MINERAL  NAMES.^ 

The  following  list  of  gem  names  has  been  compiled  from  the 
literature  and  from  correspondence  with  the  producers  of  precious 
stones  in  the  United  States.  The  list  is  in  two  parts.  Part  I  gives 
the  name  of  the  gem  followed  by  the  name  of  the  mineral  species 
to  which  the  gem  belongs.  Part  II  aims  to  give  all  the  names  of  the 
mineral  species  followed  by  the  names  of  the  corresponding  gems. 

Many  of  the  names  have  been  coined  by  the  dealers  in  particular 
minerals  for  the  evident  purpose  of  increasing  their  sales.  Many 
people  who  buy  cheap  gem  stones  imder  fanciful  names  probably 
woiJd  not  buy  the  stones  if  they  were  offered  imder  their  true  min- 
eralogic  names.  The  list  herewith  will  enable  those  who  are  inter- 
ested to  look  up  the  true  mineral  species  of  the  gems  offered. 

The  use  of  the  name  of  a  valuable  gem  mineral  combined  with 
another  modifying  word  instead  of  the  true  name  of  a  mineral  of 
less  value — ^for  example,  ''Alaska  diamond"  instead  of  quartz,  or 
"Arizona  ruby'*  instead  of  garnet — is  incorrect  and  should  be 
avoided.  The  list  does  not  contain  all  the  names  applied  to  gem 
minerals.  Such  self-evident  names  as  ''milky  opal"  and  "blue 
beryl"  are  omitted.  The  object  of  the  list  is  to  show  the  mineral 
species  forming  the  gem  and  not  to  list  all  possible  names  which  have 
been  used  for  gems. 

A  few  names  of  substances  not  minerals  but  commonly  used  as 
gems  have  been  included.  Artificial  products,  however,  many  of 
them  made  of  glass  and  fraudulently  sold  under  mineral  names — ^f or 
example,  glass  sold  as  "fire  agate" — have  been  excluded. 

PART  1.— GEM  NAMES. 

A. 
Acbiiite=dioptafle  from  Siberia. 
Achroite=colorle88  or  white  tourmaUne. 

Actinolite=green  iron,  calcium,  and  magnesiiun  silicate  (amphibole). 
Adamantine  8par=liair-brown  corundimi. 
Adelaide  ruby = blood-red  pyrope  (garnet)  from  South  Africa. 
Adularia^orthoclase  (feldspar). 
Aeroide8=pale  sky-blue  beryl. 

AgaImatolite=compact  mica  (aluminum  and  potassium  hydrous  silicate);  also  com- 
pact pyrophyllite  (aluminum  hydrous  silicate). 
Agate=variegated  chalcedony. 

1  From  Mineral  Resources  of  the  United  States  for  1917,  by  Dr.  W.  T.  Schaller,  of  the  United  States 
Geological  Survey  and  formerly  custodian  of  gems  and  precious  stones  in  the  United  States  National 
Mu^emum. 
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Agate  jasperBinteimediate  between  jasper  and  chalcedony  with  predominant  trans- 
lucent chalcedony;  jasper  with  bands  of  chalcedony. 

Agrite=»brown,  mottled,  calcareous  stone. 

Alabandine  ruby=red  spinel  of  a  violet  tint. 

Alabaster = white,  fine-grained  gypsum;  also  incorrectly  applied  to  fine-grained  tnd 
pure-white  stalagmites  of  aragonite. 

Alaliteadiopside. 

Alaska  diamond »quartz. 

Albite»al\uninum  and  sodium  silicate  (feldspar). 

Albite  moonstone»irideecent  albite. 

Alenyon  diamond  ^quartz  crystal  from  Alenyon,  France. 

Aleppo  stone=eye  agate. 

Alexandrite=emerald-green  to  dark-green  chryeoberyl  which  changes  in  color  to  a 
columbine-red  by  artificial  light. 

Allanite=Bblack  hydrous  aluminum,  magnesium,  ceiiimi.  and  iron  silicate  and  other 
elements. 

Almandite  (almandine)= columbine-red,  or  a  deep  crimson  and  violet  garnet,  alumi- 
num and  iron  silicate. 

Almandine  spinel = violet-red  spinel. 

Alpine  diamond =pyrite. 

Amatrice=green,  blue-green,  and  bluish  varisdLte  cut  with  its  associated  matrix. 

Amazon  stone=green  microcline  feldspar,  aluminum  and  potassium  silicate. 

Amber= fossil  resin. 

Amber  opal=opal  colored  brown  by  iron  oxide. 

Amberinesyellowish-green  agate  from  the  Death  Valley  region,  California. 

Ambroids-small  pieces  of  inferior  amber  fused  together. 

American  jade=scalifomite  (vesuvianite). 

American  ruby=blood-red  garnet,  mostly  pyrope. 

Amethiste  bacAltine=pale  violet  or  reddish  beryl. 

Amethyst^purple  and  bluish-violet  quartz,  in  crystals. 

Amethystine  quartz =quartz  of  an  amethyst  color,  not  necessarily  in  crystals. 

Amphibole=3group  of  minerals,  aliuninum,  iron,  calcium,  magnesium  silicates,  and 
silicates  of  other  elements. 

Anatase= titanium  oxide.    Another  name  for  octahedrite. 

Ancona  ruby=quartz. 

Andalusite^aluminum  silicate;  also  trade  name  for  brown  tourmaline. 

Ande3ine=aluminum,  sodium,  and  calcium  silicate  (feldspar). 

Andradite=gamet,  iron  and  calcium  silicate. 

Anthracite =hard  iron-black  coal,  harder  than  jet  or  cannel  coal. 

Apatite=calciiun  phosphate,  with  fluorine. 

Aplirizite= black  tourmaline. 

Apophyllite=calcium  and  potassium  hydrous  silicate. 

Apricotine=yellowish-red  quartz  pebbles  from  vicinity  of  Cape  May,  New  Jersey. 

Aquamarine=light  bluish-green  or  sea-green  beryl. 

Aquamarine  chry8olite=greeni8h-yellow  beryl. 

Aquamarine  topaz = greenish  topaz. 

Aragonite = calcium  carbonate  in  orthorhombic  crystals. 

Arizona  ruby=deep-red  pyrope  (garnet)  from  Arizona  and  Utah. 

Arizona  spinel = deep-red  pyrope  (garnet)  from  Arizona  and  Utah.  Same  as  Arizona 
ruby. 

Arkansas  diamond = diamond  from  Arkansas;  also  quartz  crystals  from  Arkansas. 

Arkan8ite= brilliant  iron-black,  opaque  brookite,  oxide  of  titanium. 

Armenian  8tone=(in  part)  lapis  lazuli. 
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Arrow  point8=Indian  arrowheads  mostly  made  of  quartz,  more  rarely  of  obsidian  or 

other  fine-grained  rock. 
Asparagus  stone=pale-yellow  apatite. 

Asteria^asteriated  sapphire;  also  any  gem  showing  a  six-ray  star  when  cut  cabochon. 
Asteriated  topaz =asteriated  oriental  topaz  (yellow  corundum). 
Australian  sapphire=deep  inky  blue  sapphire  (corundum). 
Automolite=dark-green  to  nearly  black  zinc  spinel. 
Aventurine=opaque  yellow,  brown,  or  red  massive  quartz  containing  inclusions  of 

minute  scales  of  some  other  mineral,  such  as  mica  or  iron  oxide. 
Aventuiine  feldspar=:sunstone. 
Axstone=nephrite. 

Axinite= aluminum,  calcium,  iron,  and  manganese  hydrous  borosilicate. 
Aztec  8tone=chalchihuitl. 
Azure  quartz=blue  quartz. 
Aziure  8tone=lapis  lazuli. 
Azulite=pale-blue  smithsonite. 
Azurite=blue,  copper  hydrous  carbonate. 
Azurite  malachite=azurmalachite. 
Azurmalachite=combination  of  the  copper  carbonates  azurite  (blue)  and  malachite 

(green)  from  the  copper  mines  of  Arizona. 

B. 
Baffa  diamond=quartz  crystal. 
Bahias=diamonds  from  Bahia,  Brazil. 
Balas  ruby=rose-red  or  pink  spinel. 
Barite=bari\mi  sulphate. 
Ba8anite=velvet  black,  flinty  quartz. 
BaBtite= variety  of  bronzite. 

Beckite=silicifled  coral  shells  or  fossiliferous  limestone  replaced  by  silica. 
Beekite =beckite. 

Bemiscite=sa]mon-colored  feldspar  from  Bends,  Maine. 
Benitoite=blue  bariimi  and  titanium  silicate. 

Beryl=alumin\mi  and  berylliimi  silicate  with  small  amounts  of  other  elements. 
Beryllonite=beryllium  and  sodium  phosphate. 
Bishop's  8tone=amethyBt. 
Bixbite=red  and  rose-colored  beryl  from  Utah. 
Black  amber=jet. 
Black  lava  glass^ obsidian. 

Black  opal=opal  in  a  dark  matrix;  also  opal  with  vivid  colors. 
Blood  agate=fle6h-red,  pink,  or  salmon-colored  agate  from  Utah. 
Blood  jasper =blood8tone. 
Bloodstone=ma8sive  dark-green  jasper  (plasma)  with  red  or  blood-colored  spots;  also 

hematite  (German  usage). 
Blue  chry8oprafie=chalcedony  stained  blue  with  chrysocolla. 
Blue  john=dark-blue  fluorite,  tinged  with  violet. 
Blue  malachite =aziuite. 

Blue  moonstone =blue  chalcedony  from  the  Death  Valley  region,  California. 
Blue  rock=lapis  lazuli  from  California. 
Blue  white= diamond  of  highest  grade. 
Bobrowska  gamet=gro6sularite  (garnet). 
Bohemian  diamond =rock  crystal  (quartz). 
Bohemian  gamet=dark  blood-red  pyrope  (garnet). 
Bohemian  topaz=yellow  quartz. 
Bohemian  ruby=red  or  rose  quartz. 
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BoiiJtmite=traiifllucent  apple-green  umithwonite  from  New  Mexico. 

Bone  turquoiae^s teeth  of  foflsU  animnlH  (nuunmoths,  nutftodons,  etc.)  stained  blue  by 

iron  phosphate. 
Bottle  stone=moldavite. 

Bowenite=anu8ually  translucent  serpentine  of  a  cream  color. 
Brazilian  aquamarine  ==greenish  topaz. 

Brazilian  diamond=diamond  from  Brazil;  also  clear  quartz  from  Brazil. 
Brazilian  emerald=green  tourmaline. 
Brazilian  pebble==rock  crystal  (quartz). 
Brazilian  peridot=yel]ow-green  tourmaline. 
Brazilian  ruby^rose-red  or  pink  topaz,  both  naturally  and  artificially  cdored.   Most 

of  the  pink  or  reddish  topazes  have  been  artificially  colored  by  heating  the  dirk- 

yellow  ones. 
Brazilian  sapphire= light-blue  or  greenish  topaz;  also  blue  tourmaline. 
Brazilian  topaz =golden  to  reddish-yellow  topaz;  also  smoky  quartz  artificiilly 

changed  to  yellow  by  heat. 
Brianyon  diamond =quartz  crystal  from  southeastern  France,  cut  in  Brian^on. 
Brighton  emerald =green  bottle  glass  purposely  thrown  on  beach  at  Brighton,  England. 
Brilliant^:  diamond . 

Bristol  diamond==quartz  crystal  from  Cornwall,  England. 
Bronzitesmagnesium  and  iron  silicate;  variety  of  enstatite. 
Brookite=hair-brown,  yellowish,  reddish,  or  ruby-red,  transparent  to  translucent 

titanium  oxide,  in  orthorhombic  crystals. 
Brown  coal=brown  or  browmsh-black  coal,  often  retaining  the  original  wood  texture. 
Brown  jacinthavesuvianite. 

Brown  sparaankerite  from  Chester  County,  Pennsylvania. 
BulPs-eye^labradorite  with  a  dusky  sheen. 
Burma  ruby=blood-red  ruby  (corundum). 
Burmite=amber  from  Burma. 

Burnt  amethyst^purple  amethyst  changed  to  brownish-yellow  by  heat. 
Burnt  Brazilian  topaz =bumt  topaz. 

Burnt  topaz = yellow  topaz  from  Brazil  which  has  been  changed  to  pink  by  heat 
B}rBBolite=fine  greenish  hair-like  asbestos  or  actinolite,  inclosed  in  quartz. 
By-water = yellow-tinted  diamond. 


Cabochon=>any  gem  cut  round,  without  facets. 

Cacholong=opaque,  procelain-like,  milky-white  opal. 

Cacholong  opsd=feebly  translucent  common  opal. 

Caesium  beryl  ^beryl  containing  several  per  cent  of  caesium,  one  of  the  rarer  alkalies. 

The  beryl  is  generally  colorless  or  pink. 
Caimgorm=yellow  to  smoky-brown,  gray,  or  black  quartz. 
Calamine^zinc  hydrous  silicate.    In  England  calamine  vb  called  smithsonite. 
Calcite=calcium  carbonate  in  rhombohedral  (hexagonal)  crystals. 
Calcomalachite= mixture  of  calcium  carbonate  and  malachite,  from  Arizcma. 
California  cat'8-eye=compact  serpentine,  sufficiently  fibrous  to  show  a  silky  luster 

and  to  yield  a  cat's-eye  effect  when  cut  cabochon,  from  Tulare  County,  California. 
California  iris=kunzite  (spodumene). 
California  jade=californite  (vesuvianite). 
California  moonstone = white  or  gray  chalcedony. 
California  onyx = dark-brown  aragonite. 
California  ruby=gamet. 
California  tiger-eye= California  cat's-eye. 
Califomite=compact,  translucent,  green  vesuvianite. 
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Gallainite=» translucent  green  aluminum  hydrous  phosphate  (probably  variscite). 

Cameoa-relief  carving  on  a  gem  (the  opposite  of  intaglio). 

Canaryayellow  diamond. 

Canary  beryl  ^greenish-yellow  beryl. 

Cancrinite=complex  aluminum,  calcium,  and  sodium  hydrous  silicate  and  the 

carbonate  radicle. 
Candle  coal=cannel  coal. 

Cannel  coal=dark  grayish-black  or  brownish-black  coal. 
Cape  chry9olite=green  prehnite  from  South  Africa. 
Cape  gamet^bright  red-yellow  almandite  (garnet). 

Cape  May  diamond=»colorless  and  clear  quartz  crystal  from  Cape  May,  New  Jersey. 
Cape  ruby=blood-red  pyrope  (garnet)  from  South  Africa. 
Cape=diamond  having  a  yellowish  tinge. 
Carbonado=black  diamond,  not  crystallized. 
Carbuncle=clear  deep-red  almandite  garnet;  also  any  red,  scarlet,  or  crimson  garnet 

cut  cabochon.    The  term  is  also  improperly  applied  to  any  red  stone  especially  if 

cut  cabochon. 
Carmazul=oxidized  copper  ore  showing  red,  brown,  blue,  and  green  colors,  from 

Lower  California,  Mexico;  composed  of  jasper,  chalcedony,  quartz,  hematite, 

chrysocolla,  and  malachite. 
Camelian= translucent  red  chalcedony. 
Camelian-onyx=agate  with  red  and  white  bands. 

Caaainite^pearly,  bluish-green  aventurine  feldspar  from  Delaware  County,  Penn- 
sylvania. 
Cassiterite^tin  oxide. 
Cat  8apphire=»dark-blue  sapphire. 

Catalinite=beach  pebbles  from  Santa  Catalina  Island,  California. 
Catalina  sardonyx=3catalinite. 
Catlinite=compact  red'  clay. 
Cat'8-eye=any  mineral  having  a  changeable  luster  or  showing  opalescence  without 

play  of  colors;  also  true  cat's-eye  (chatoyant  chrysoberyl);  also  chatoyant  quartz. 
Celestial  stones  turquoise. 
Celestial  precious  stone=olivine  from  meteorite. 
Cer-agate=chrome-yellow  agate  from  Brazil. 
Ceylon  cat's-eye=chrysoberyl  cat's-eye. 

Ceylon  chry8olite=yellowish-green  or  greenish-yellow  toiumaline. 
Ceylon  hyacinth=gamet. 

Ceylon  opal=moonstone.   ^  ,  . 

Ceylon  peridot=honey-yellow  or  yellowish-green  tourmaline. 
Ceylon  ruby=ruby  from  Ceylon;  also  deep-red  almandine  garnet  from  Ceylon;  also 

any  pale  or  pink  ruby. 
Ceylon  sapphire=pale-blue  sapphire  (corundum). 
Ceyloneee  zircon=fire-red  cloudy  zircon. 
Ceylonite=black  spinel. 

Chalcedony^compact  silica,  transparent  or  translucent,  with  a  waxy  luster. 
Chalcedony  onyx=agate  with  white  and  pale  bands. 
Chalcedonyx=chalcedony  with  alternating  stripes  of  gray  and  white. 
Chalchihuitl=suppoeed  to  have  been  applied  to  blue,  gray,  or  green  calamine  from 

Mexico,  also  to  turquoise,  emerald,  prase,  green  jasper,  and  jadeite. 
Chalchuite=3green.  turquoise. 
Changeant=labradorite. 

Ch6rt=sc<]^pact  silica,  includes  flint,  horostone,  and  jasper. 
Ghessy  copper=azurite. 
Che6sylite=:azurite. 
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Che8terlite=microcline  feldspar  from  Chester  County,  Pennsylvania. 

Chiastolite^^variety  of  andalusite  with  crosslike  marking. 

Chinarump=petrified  wood  from  Arizona. 

Chlorastrolite=impiire  variety  of  prdinite  or  thomsonite. 

Chloromelanite=dark-green  to  nearly  black  jaddte. 

Chloropal=green  opal  from  Silesia,  Germany.  Mineralogically,  a  hydrous'iron  silictte. 

Chlorophane=variety  of  fluorite  which  phospdioresces  with  a  grecoiish  li^t  on  being 

sli^tly  heated  as  by  friction  or  by  the  heat  of  the  hand. 
Chlorospinel^green  spinel. 
Chlorutahlite=utahlite  (compact  variscite). 
Chondrodite=8ilicate  of  magnesium  and  iron,  with  fluorine. 
Chrome  garnet =uvarovite  (garnet). 
Chromic  iron=chromite. 
Chromite^diromium  and  iron  oxide. 
ChryBoberyl=aluminum  and  beryllium  oxide. 
ChryBoberyllus=greenish-yellow,  honey-yellow,  or  wine-yellow  beryl. 
Chrysocarmen^very  similar  to  carmazul. 
Chrysocolla^green  to  blue  hydrous  copper  silicate. 
Ch]7Bolithus=pale  yellowish-green  beryl. 
Ch]7Bolite=olivine  or  peridot;  also  light^lden  chrysoberyl  (incorrect  usage);  also 

improperly  applied  to  any  light  greenish-yellow  to  yellowish-green  transparent  gem. 
ChryBoprase=apple-green,  olive-green,  or  whitish-green,  translucent  chalcedony. 
Cinnamon  stone=es8onite  (garnet). 
Citrine=golden-yellow  quartz. 
Cloudy  chalcedony=chalcedony  with  dark  cloudy  spots  in  a  light-gray  traneparent 

base. 
Cobaltite=metallic  cobalt  and  iron  sulphide  and  arsenide. 
Cobra  stone=chlorophane. 
Colophonite=brownish-black  andradite  (garnet),  characterized  by  a  resinous  luster; 

iron  and  calcium  silicate. 
Colorado  ruby=pyrope  (garnet).    Same  as  Arizona  ruby. 
Colorado  topaz = topaz  from  Colorado;  also  citrine  (yellow  quartz). 
Common  opal = translucent,  only  slightly  colored  opal  without  fire  or  play  of  colors. 
Comptonite= thomsonite. 
Congo  emerald  =sdioptase  from  the  Congo,  Africa. 
Copper  emerald =dioptase. 
Copper-ore  gem = mixture  of  various  copper  minerals,  such  as  green  malachite,  green 

or  blue  chryBOColla,  blue  azurite,  red  cuprite. 
Copper-pitch  ore= compact  black  or  dark-brown  mixture  of  iron  and  copper  oxides. 
Coral = hard  calcareous  structure  secreted  in  or  by  the  tiasues  of  various  marine  zoo- 
phytes.   When  fossilized,  the  calcareous  matter  is  often  replaced  by  silica  (see 

beckite). 
Coral  agate=beckite  (see  coral). 

Cordierite=aluminum,  iron,  and  magnesium  hydrous  silicate. 
Cornish  diamond = quartz  crystal  from  Cornwall,  England. 
Corundum =aluminum  oxide. 
Corundum  cat's-eye= corundum  with  a  bluish,  reddish,  or  yellowish  reflection  d 

light  of  a  lighter  shade  than  the  stone  itself. 
Cotterite= quartz  having  a  metallic  pearly  luster. 
Creoline^^purplish  epidotized  trap  rock  from  Massachusetts.  * 

Creolite= banded  jasper  from  Shasta  County,  California. 
Crimson  night  stone=purple  fluorite  from  Idaho. 
Crispi  te =sagenite. 
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Crocidolite=fibrou8  hornblende  of  a  bluish  or  greenish  color,  iron  and  magnesium 
hydrous  silicate.  The  altered  form  consists  of  silica  colored  yellow  and  brown  with 
oxide  of  iron  and  is  called  tiger-eye. 

Cross  stone=chiastolite  (andalusite);  also  staurolite. 

Crystal = colorless  transparent  quartz;  also  artificial  flint  glass. 

Cupid's  darts=quartz  crystal  with  needle-like  inclusions  of  goethite. 

Cyanite= kyanite. 

Qanophane=chrysoberyl  having  a  bright  spot  of  light  which  seems  to  float  over  the 

sur^e  as  the  stone  is  moved. 

Cyprine=sky-blue  vesuvianite. 

D. 

Damourite= compact  mica,  a  result  of  the  alteration  of  some  preexisting  mineral. 

Danburite= calcium  borosilicate. 

Datolite=compact  massive  calcium  hydroborosilicate. 

Dauphine  diamond =rock  crystal  (quartz). 

Davidsonite=greenish-yellow  beryl  from  vicinity  of  Aberdeen,  Scotland. 

Delawarite=aventurine  feldspar  from  Delaware  County,  Pennsylvania. 

Demantoid=olive-green,  brown,  blackish-green,  or  light-green  grossularite  (garnet) 

from  the  Ural  Mountains,  Russia. 
Dendrite=having  the  form  of  a  tree. 
Dendritic  agate= mocha  stone  and  moss  agate. 
Diallage=foliated  variety  of  diopside. 
Diamond = carbon,  in  isometric  crystals. 
Diaspore=aluminum  hydrous  oxide. 
Dichroite=cordierite. 

Diopside= calcium  and  magnesium  silicate  (pyroxene). 
Dioptase=green  hydrous  silicate  of  copper. 
Disthene= kyunite. 
Doublet^  consists  of  a  real  gem  cemented  to  a  piece  of  glass  cut  and  colored  to  imitate 

the  real  stone. 
Dravite=brown  tourmaline. 

Drop  of  water =rounded  (water- worn),  colorless,  and  transparent  pebble  of  topaz. 
Dumortierite=blue  or  lavender  aluminum  hydroborosilicate. 
Dy8luite=yellow  or  grayish-brown  spinel. 

E. 
£disonite=mottled  blue  turquoise. 

Egyptian  ja8per==banded  yellow,  red,  brown,  or  black  jasper. 
Egyptian  pebble= Egyptian  jasper. 

Elaeotite=aluminum,  sodium,  and  potassium  silicate.    Same  as  nephelite. 
Eldoradoite=iridescent  quartz  from  Eldorado  County,  California. 
Elie  ruby=red  pyrope  (garnet)  from  Elie  in  Fifeshire,  Scotland. 
Emerald =green  beryl;  also  improperly  applied  to  any  green  stone. 
Emerald  copper=dioptase. 
Emerald  malachite=dioptase. 
Emeraldine=chalcedony  artificially  colored  green. 

Emeralite=green  and  bluish-green  tourmaline  from  San  Di^o  County,  California. 
Emerandine= dioptase . 

Enhydros=hollow  nodules  of  chalcedony  partly  filled  with  water. 
Enfltatite=magnesium  silicate. 

Epidote=greeni8h  hydrous  aluminum,  iron,  and  calcium  silicate. 
EflBonite= yellow  variety  of  grossularite  (garnet). 
Euclase^bluiah  or  greenish  hydrous  aliuninum  and  beryllium  silicate. 
Evening  emerald=peridot. 
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£uxeiiite=coinplex  mineral  containing  columbium,  titanium,  and  yttrium,  and  other 

elementa. 
Eye  agate^concentric  rings  of  agate  with  a  dark  center;  also  thomsonite. 
Ey  estone = thomsonite . 

F. 

Fairy  8tone=twinned  crystal  of  staurolite,  forming  a  cross. 

False  amethyst^purple  fluorite. 

False  chrysolite =moldavite. 

False  diamond  ^quartz  crystal. 

False  emerald  =Bgreen  fluorite. 

False  hyacinth=gamet. 

False  lapiB=:agate  or  jasper  artificially  colored  blue. 

False  lapis  lazuli=lazulite. 

False  ruby=red  fluorite. 

False  sapphire—blue  fluorite. 

False  topaz=yellow  quartz;  also  yellow  fluorite. 

Fancy=term  applied  to  stones  having  value  other  than  intrinsic  value. 

Fancy  agates=agates  showing  delicate  markings  and  intricate  patterns. 

Fancy  stone=imusual  stone. 

Fashoda  garnet = dark  brownish-red  pyrope  (garnet). 

Feldspar =group  of  minerals,  including  orthoclase,  microcline,  albite,  oligoclaBe, 

andesine,  labradorite,  aluminum  and  potassium,  sodium,  or  calcium  silicates. 
Feldspar  sunstone=sunstone. 
Female  sapphire^light-colored  sapphire. 

Feminine— term  applied  to  stones  of  a  paler  color  than  masculine  ones. 
Fergusonite=black  mineral  composed  chiefly  of  yttrium  columbate. 
Figure  8tone=agalmatolite. 

Fire  marble =dark-brown  shell  marble  with  brilliant  firelike  internal  reflections. 
Fire  opal=red  or  yellowish-red  opal. 
First  bye=diamond  with  a  faint  greenish  tint. 
First  water=pure  and  colorless  diamond. 
FiBh-eye=moonstone. 
Fish-eye  stone =apophyllite. 

Flash  opal=opal  in  which  the  color  shows  as  a  single  flash. 
Fl§ches  d 'amour =8agenite  (quartz). 
Fleurus  diamond = quartz  crystal. 
Flint=compact  silica,  opaque,  and  of  dull  colors. 
Floating  light=cymophane. 
Flos  ferri=aragonite  in  shapes  resembling  coral. 
Flowers  of  iron=flos  ferri  (aragonite). 

Flower  6tone=beach  pebbles  (chalcedony)  with  flower  patterns. 
Fluor8par=fluorite. 
Fluorite = calcium  fluoride. 
Fool's  gold=pyrite. 

Fortification  agate  ==agate  with  parallel  zigzag  lines. 
Fossil  coral=coral  replaced  by  silica  (beckite). 

Fossil  pineapple=opal  pseudomorph  after  glaubeiite,  from  New  South  Wales. 
Fossil  turquoise =bone  turquoise. 
Fowlerite= variety  of  rhodonite  containing  zinc. 
Franklinite^black  iron,  manganese,  and  zinc  oxide. 
Frost  stone = translucent  gray  chalcedony  with  pure-white  patches  or  tufts,  like  snow* 

flakes,  scattered  through  it,  from  the  Mojave  desert,  California. 
Fuch8ite=green  muscovite  (mica). 
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Gadolimte=velvety-black  yttrium,  beryllium,  iron  silicate,  and  silicates  of  other 

elements. 
€rahnite=green  zinc  spinel. 

Gamet=group  of  silicate  minerals.  The  species  are:  Almandite,  aluminum  and  iron 
silicate;  andradite,  iron  and  calcium  silicate;  grossularite,  aluminum  and  calcium 
silicate;  pyrope,  aluminum  and  magnesium  silicate;  spessartite,  aluminum  and  man- 
ganese silicate;  uvarovite,  chromium  and  calcium  silicate. 

6amierite=green  nickel  and  magnesium  hydrous  silicate. 

€rem=cut  and  polished  precious  stone. 

Gemstone=gem. 

Geneva  ruby = synthetic  ruby  made  in  Geneva,  Switzerland. 

Gey8erLte=siliceous  deposit  from  a  geyser. 

Gibraltar  stone=banded,  mottled,  or  clouded  calcium  carbonate. 

Gira8ol= corundum  cat'&-eye  with  a  bluish,  reddish,  or  yellowish  reflection  of  light, 
lighter  in  shade  than  the  stone  itself,  which  moves  on  the  surface  of  the  stone  like 
the  lines  of  a  starstone;  also  opal  (see  girasol  opal);  also  moonstone  (feldspar). 

Girasol  opal=fire  opal. 

Glass^ artificial  noncrystallized  substance  composed  of  silica  and  several  bases, 
notably  an  alkali  and  lead. 

Glass  agate=:ob8idian. 

Groethite=iron  hydrous  oxide. 

Golconda  diamond « diamond  obtained  from  the  r^ons  watered  by  Krishna  and 
Grodavari  Rivers  but  polished  in  Golconda,  India. 

Gold=metal]ic  element,  often  mounted  as  found,  as  a  nugget. 

Gold  opal^opal  which  shows  yellowish  light  over  a  large  area. 

Gold  quartz » massive  quartz  inclosing  gold. 

Golden  beryl = clear  bright-yellow  beryl. 

Golden  stone=greeniah-yellow  chrysolite  (olivine). 

Golden  topaz=topaz  of  a  golden-yellow  color;  also  golden-yellow  citrine  (quartz). 

Goldstone=aventurine.  An  imitation  of  goldstone  consists  of  glass  with  included  metal 
filings  (fraudulently  sold  as  fire  agate). 

Gooseberry  stone :=browniah-green  grossularite  (garnet). 

Goahenite= colorless,  white,  or  bluish  beryl  from  Goshen,  Massachusetts. 

Goutte  d'eau^colorless  topaz. 

Goutte  de  sang=blood-red  spinel. 

Graphic  granite^^ pegmatite  composed  of  quartz  and  feldspar  so  arranged  as  to  simu- 
late writing. 

Green  agate^zonochlorite. 

Green  gamet»any  green  garnet;  also  incorrectly  applied  to  green  enstatite  from 
South  Africa. 

Green  starstone^schlorastrolite. 

Greenstone  ==zonochlorite;  also  chlorastrolite;  also  califomite  (vesuvianite). 

Grossularite— pale-green  or  yellow  garnet. 

Guamaccino—yellowish-red  garnet.    Same  as  vermeille. 

Gypsum =calciiun  hydrous  sulphate. 

H. 

Hair  stone=quartz  with  inclusions  of  hairlike  crystals  or  fibers  of  some  other  mineral. 

Same  as  sagenite. 
Harlequin  opal=opal  in  which  the  colors  form  a  minute  mosaic  or  are  set  in  small 

squares. 
Hatchet  stone=nephrite. 
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Haiiynite=complex  aluminum^  calcium,  sodiiim,  and  potassium  silicate  with  the 
sulphate  radicle. 

Hawk  eye=quartz  with  inclusioas  of  fine  blue  parallel  fibers  of  crocidolite. 

Heliodor=beryl  from  Roesing,  Africa;  contains  a  small  amount  of  uranium  and  is 
weakly  radioactive.  By  daylight  gold-yellow,  by  artificial  light  a  delicate  blue- 
green. 

Heliolite=8unstone  (feldspar). 

Heliotrope=bloodstone  (quartz). 

nematite=iron  oxide,  either  black  or  red. 

nemimorphite=calaniine  (English  usage). 

Hercynite=black  to  dark-green  spinel  composed  of  aluminum  and  iron  oxides. 

Herkimer  diamond=clear  quartz  crystal  from  Herkimer  Ck)unty,  New  York. 

He88onite= variety  of  grossularite  (garnet). 

Hetaerolite= brilliant-black  radiated  mineral  composed  of  the  zinc  and  manganese 
oxides. 

Hiddenite=green  or  yellowish-green  spodumene. 

Horatio  d^mond= colorless  quartz  from  Arkansas. 

Hornblende =aluminum,  iron,  calcium,  magnesium  silicate,  and  other  elements. 

Homstone= compact  form  of  silica,  like  flint  but  more  brittle. 

Hot  Springs  diamond =quartz. 

Howdenite=chia8tolite  with  femlike  markings,  from  South  Australia. 

Hungarian  cat's-eye= quartz  cat's-eye. 

Hyacinth=red  zircon;  also  wrongly  applied  to  edsonite  or  other  light-colored  garnets, 
to  yellowish-red  spinel  from  Brazil,  and  to  red  iron-stained  quartz. 

Hyacinth  of  Compostella= quartz,  with  red  hematite  inclusions. 

Hyacinthozontes=8apphire-blue  beryl. 

Hyalite= clear  and  colorless  opal. 

Hyalo8iderite=rich  olive-green  olivine,  containing  much  iron. 

Hydrophane=opal  which  becomes  transparent  in  water. 

Hyper8thene=magnesium  and  iron  silicate,  variety  of  enstatite. 

I. 
Iceland  agate = obsidian. 
Iceland  spar=clear  calcite. 
Iceland  agate  lava= obsidian. 
Ichthyophthalmite=apophyllite. 
Idocrase = vesuvianite. 
Ilmenite= black  iron  and  titanium  oxide. 
Image  stone =agalmatolite. 

Imperial  jade  (Chinese)=green,  aventurine  quartz. 
Imperial  yu-8tone=green  aventurine  quartz. 
Ilvaite=iron  and  calcium  hydroxis  silicate. 
Inca  8tone=pyrite. 
Indian  agate = moss  agate. 

Indian  topaz = saffron-yellow  topaz;  also  yellow  quartz. 
Indicolite=blue  tourmaline. 

Iolanthite=jaflper  from  Crooked  River,  Crook  Coimty,  Oreg. 
Iolite=cordierite. 
Iridescent  quartz =rock  crystal  (quartz)  filled  with  fine  cracks  containing  air  films 

which  reflect  the  colors  of  the  rainbow. 
Iri8=iridescent  quartz;  also  applied  to  other  iridescent  minerals.    California  iris  is 

spodumene. 
Irish  diamond = quartz  crystal  from  Ireland. 
Iron  glance=:heniatite. 
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Isle  of  Wight  diamond = quartz  crystal. 

Isle  'Royal  greenstone =chlora8trolite. 

l8opyre=very  impure  opal. 

Italian  chrysolite=vesuvianite. 

Iztac  Chalcluhuitl= white  or  green  Mexican  onyx. 


JacLnth=yellow  zircon,  also  improperly  applied  to  essonite  and  other  yellowish 
garnets. 

Jade=two  minerals,  nephrite  and  jadeite.  True  jade  is  nephrite  ,*  many  other  miner- 
als are  also  called  jade,  such  as  pectolite,  vesuvianite,  garnet,  bowenite,  serpen- 
tine, plasma,  prehnite,  agalmatolite,  sillimanite,  and  saussurite  (a  rock). 

Jadeite=greenish  aluminum  and  sodium  silicate  (pyroxene). 

Jager=bluiBh-white  diamond  of  modem  cut.  Originally  referred  to  diamond  from 
the  Jagersfontein  mine,  South  Africa. 

Jargon=white  or  grayish-white  zircon. 

Jaigoon=jargon. 

Jasp  agate=intermediate  between  jasper  and  chalcedony  with  predominant  opaque 
jasper. 

Jasper= massive  quartz,  impure  and  opaque,  containing  more  iron  oxide  than  agate. 

Jasper  opal=deeply  colored  opal  with  many  included  impurities. 

JajBperine=banded  and  variously  colored  jasper. 

Jet=pitch-black  or  velvet-black  coal  sufficiently  hard  and  compact  to  receive  a  bril- 
liant polish. 

Job's  tearB=local  name  for  peridot  from  Arizona  and  New  Mexico;  also  hyalosiderite, 
a  rich  olive-green  olivine. 

K. 

Kashmir  sapphire^ cornflower-blue  corundum. 

Keystoneite=blue  chrysocolla  or  chalcedony  colored  by  copper  silicate. 

Kidney  stone=nephrite. 

Killiecrankie  diamond =limpid  topaz  from  Tasmania. 

King  topaz=clear  pink,  orange,  red,  yellow,  or  flesh-colored  corundum. 

Kinradite= jasper  with  spherulites  of  quartz,  from  the  region  around  San  Francisco, 

California. 
Komerupine=aluminum  and  magnesium  silicate. 
Kunzite= transparent  lilac  spodumene. 
Kyanite=aluminum  silicate. 

L. 
Labrador  feldspar=labradorite. 
Labrador  hornblende =hypersthene. 
Labrador  spar=labradorite. 
Labrador  stone=labradorite. 

Labradorite=feldspar,  aluminum,  sodium,  and  calcium  silicate. 
Lake  George  diamond=clear  quartz  cryst^  from  Herkimer,  New  York. 
Lake  Superior  greenstone=chlorastrolite. 
Lapis  lazuli=rock  composed  essentially  of  the  minerals  lazurite,  hauynite,  scapolite, 

calcite,  pyroxene,  amphibole,  mica,  and  feldspar. 
Lava=volcanic  rock. 
Lavendine=amethyst  (quartz). 

Lazulite=blue  aluminum,  iron,  and  magnesium  hydrous  phosphate. 
Lazurite=blue  aluminum,  calcium,  and  sodium  siUcate,  with  the  sulphate  radicle. 
Lechoeoe  opal=opal  showing  deep-green  flashes  of  color  or  specked  with  green  and 

carmine;  also  used  for  milky  opal. 
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Leelite«deep  flesh-red  orthocbwe,  having  s  wxxy  luster. 

Lennilite^greeniflh  feldspar  from  Lesud  Mills,  Ddaware  County,  Pamsyhmiju 

Leopardite= porphyry  with  black  spds  of  manganese  oaide. 

LepidoUte«mica,  hydrous  aluminum,  lithium,  and  potassium  silicate,  with  flncrine. 

Leuco  SApphire= white  sapphire.  * 

Lignitesbrown  coal  showing  the  form  and  fiber  of  the  original  tree. 

Lintonite»ze<^te,  probably  thomsonite,  with  alternating  bands  of  green  snd  red. 

Lithia  emerald =green  Bpodusnene. 

Lithoxyleswood  opal  showing  woody  structure. 

Lodestone»magnetite  (iron  oxide)  which  shows  pdarity. 

Love  arrows^sagenite  (quartz). 

Lucky  stone^  fairy  stone  (staurolite). 

Lumachelle^fire  marble. 

Lydian  stone=basanite  (quartz). 

Lynx  sapphire^ water  sapphire  (cordierite);  also  very  dark-blue  si^phire. 

Lynx  Btone= cordierite. 

M. 
Macle = chiastolite. 
Madeira  topaz^scitrine  quartz. 
Magic  8tone=Bhydrophane. 
Magnetite=black  magnetic  iron  oxide. 
Mahogany  ore^^oHnpact  mixtiu^  of  iron  and  copper  oxides. 
Malachite^sgreen  hydrous  copper  carbonate. 
Malacoli  tea:  diopeide. 
Male  0apphire=deep-colored  sapphire. 
Marble =recry8tallized  limestone  or  dolomite. 
Marcasite^iron  sulphide,  in  orthorhombic  crystals.    The  same  iron  sulphide,  in 

isometric  crystals,  is  pyrite. 
Marekamte=mottled  brown  and  black  obsidian. 
Maripoeite=green  compact  micaceous  aluminum,  magnesium,  and  potassium  hydrous 

silicate. 
Marmorosch  diamond  ^quartz  crystal  from  Marmaros  Gomitat,  Hungary. 
Masculine  ==  term  applied  to  stones  of  a  deep  and  rich  color. 
Matara  diamond= colorless  or  faintly  smoky  zircon  from  Ceylon;  the  pale-brown 

zircons  are  sometimes  decolorized  by  heat. 
Matrix = rock  surrounding  mineral. 
Meerschaum =sepiolite . 
Melanite=dull-black  andradite  (garnet). 
Menaccani  te = ilmeni  te . 
Menilite=grayi8h-brown  banded,  sometimes  concretionary,  opal  from  vicinity  of 

Paris,  France. 
Mesolite= zeolite  similar  to  thomsonite  in  composition,  aluminum,  calcium,  sodium, 

and  patassiimi  hydrous  silicate. 
Mexican  onyx=banded,  mottled,  or  clouded  travertine. 
Mica=:group  of  silicate  minerals,  containing  aliuninum,  and  potassium,  with  water, 

and  other  elements. 
MicrocIine= potash  feldspar  in  triclinic  crystals,  alimiinum  and  potassium  silicate. 
Microlite= essentially  a  calcium  tantalate. 
Mineral  turquoise = true  turquoise. 
Mocha  agite= translucent  agate  or  chalcedony  with  brown,  red,  or  black  dendritic 

figures  like  trees  or  plants. 
Mocha  stone = chalcedony  with  brown,  red,  or  black,  treelike  inclusions  of  manganese 

oxide. 
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Mohave  moonstone^ translucent,  lilac-tinted  chalecedony  from  the  Mohave  Desert, 
California. 

Moldavite^dark-green  to  black  glass  resembling  obsidian. 

Monazite= cerium  phosphate  and  other  rare-earth  elements. 

Money  stone^local  name  in  Pennsylvania  for  rutile. 

Montana  agate=moss  agate  from  Montana. 

Montana  jet^obsidian,  from  Yellowstone  Park. 

Montana  ruby=gamet. 

Montana  sapphire^ corundum;  generally  applied  to  dark-blue  or  greenish-blue 
sapphire  (compare  river  sapphire). 

Mont  Blanc  ruby=quartz. 

Moonstone^ feldspar  (usually  oligoclase  or  the  adularia  variety  of  orthoclaee)  showing 
a  x)early  oi)alescence;  also  commonly  but  erroneously  applied  to  some  white  or 
gray  chalcedony  and  to  satin  spar  (gyi)sum). 

Mora  diamond=probably  quartz  crystal. 

Morganite=ro6e-colored  beryl  from  Madagascar. 

Moriah  stone=granular  and  spotted  verd  antique  (serpentine). 

Morion=deep-black  almost  opaque  smoky  quartz. 

Moroxite= deep-green  or  blue-green  apatite. 

Mosaic  agate=brecciated  Mexican  onyx. 

Moss  agate= chalcedony  with  greenish  mosslike  or  treelike  inclusions. 

Moss  jasper=opaque  and  translucent  chalcedony  crowded  full  with  mosslike  mark- 
ings. 

Moss  opal—milky  opal  with  black  mosslike  dendritic  inclusions. 

Mother  of  emerald = prase  (quartz) . 

Mother-of-opal=rock  matrix  containing  minute  disseminated  specks  of  precious  opal. 

Mother-of-pearl=the  hard  iridescent  internal  layer  of  various  shells. 

Mountain  mahogany =banded  obsidian. 

Muller's  glass=hyidite. 

Myrickite=:agate  or  chalcedony  containing  bright-red  inclusions  of  cinnabar,  from 
the  Death  Valley  region,  California. 

N. 
Nacre=mother-of-pearl . 

Natrolite^ss zeolite,  aluminum  and  sodium  hydrous  silicate. 
Needle  stone =sagenite  (quartz). 
Nephelite=aluminum,  sodium,  and  calcium  silicate. 
Nephrite=true  jade,  a  tough  compact  fine-grained  tremolite  (white)  or  actinollte 

(green). 
Nevada  diamond =obsidian,  artificially  decolorized. 

New  rock=bone  turquoise  (in  distinction  from  "old  rock "= true  turquoise). 
New  Zealand  greenstone==serpentine,  richly  colored,  from  New  Zealand;  also  jade 

or  nephrite  from  New  Zealand. 
Nicolo=onjrx  with  a  black  or  brown  base  and  a  bluish-white  thicker  wavy,  top  layer. 
Nigrine=dark-brown  to  black  rutile  with  some  iron. 
Noble  opal=precious  opal. 
Novaculite= fine-grained  hard  chalcedonic  silica. 

0. 

Ob8idian=a  glassy  form  of  lava. 

Ocean  spray =satin  spar  (gypsum). 

Occidental  agate=agate  less  perfect  than  oriental  agate. 

Occidental  ameth)rst=true  amethyst  (quartz). 

Occidental  catVeye==quartz  cat's-eye. 
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Occidental  chalcedony =8omewhat  opaque  chalcedony;  more  opaque  than  oriental 
chalcedony. 

Occidental  diamond=rock  crystal  (quartz). 

Occidental  topaz=yellow  quartz. 

Occidental  turquoise =bone  turquoise. 

Octahedrite=titaniiim  oxide  in  tetragonal  crystals,  with  slightly  different  properties 
from  rutile. 

Odontolite=bone  turquoise. 

Oeil  de  boeiif=labradorite. 

Old  rock= turquoise  from  Persia. 

Oligoclase^ feldspar,  aluminum,  sodium,  and  potassium  silicate. 

01ivine=magneeium  and  iron  silicate.  The  word  olivine  is  iised  as  a  trade  name 
for  green  garnet  (demantoid  from  the  Ural  Mountains),  and  is  also  improperly 
appUed  to  any  green  stone.  The  following  distinctions  are  sometimes  applied 
to  the  mineral  olivine:  Chrysolite,  inclining  to  yellow;  peridot,  inclining  to 
yellowish  green;  olivine,  inclining  to  green. 

Onegite=quartz  with  inclusions  of  hair-like  crystals  of  goethite. 

On3rx=banded  chalcedony  with  alternating  bands  of  cloudy  milk-white  and  another 
color,  usually  black. 

Oolite^concretionary  massive  limestone  (calciimi  carbonate)  made  up  of  minute 
spherical  grains. 

Opal=samorphous  massive  form  of  hydrous  silica. 

Opal  agate=banded  opal  having  alternate  layers  of  opal  and  agate. 

Opal  jasper=jasper  opal. 

Opal  onyx=aItemate  layers  of  precious  and  of  common  opal. 

Opalescent  chrysolite— chrysoberyl. 

Opaline=opal  matrix. 

Opaline  feldspar 3:  labradorite. 

Ophiolite=ser  pontine. 

Orange  topaz=same  as  Spanish  topaz,  smoky  quartz  changed  to  yellow  by  heat. 

Oregon  jade=califomite  (vesuvianite). 

Oriental=s variety  of  corundum  (not  necessarily  found  in  the  Orient). 

Oriental  agate= finely  marked  and  very  translucent  agate. 

Oriental  alabaster=travertine. 

Oriental  amethyst = purple  corundimi. 

Oriental  aquamarines^ light-green  corundum. 

Oriental  cat's-eye=chrysoberyl  cat*s-eye;  also  smoky  corundum. 

Oriental  chalcedony=very  translucent  chalcedony  (compare  with  occidental  chal- 
cedony). 

Oriental  chry8oberyl=yellowish-green  conmdum. 

Oriental  chrysolite=greemsh-yellow  corundum;  also  chrysoberyl. 

Oriental  emerald=green  conmdum. 

Oriental  garnet =almandine  (garnet). 

Oriental  girasol=gira8ol  (corundum). 

Oriental  hyacinth= rose-colored  corundum. 

Oriental  hyacinth = aurora-red  corundum. 

Oriental  jasper  ^bloodstone  (quartz). 

Oriental  lapis=s  lapis  lazuli. 

Oriental  moonstone— pearly  corundum. 

Oriental  onyx=banded,  mottled,  or  clouded  travertine. 

Oriental  opal = Hungarian  opal  carried  to  the  Orient  by  merchants  and  then  shipoe^ 
back  to  Europe. 

Oriental  peridot=green  corundun^. 

Oriental  sapphire = (in  part)  blue  corundum. 
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Oriental  smaragd=green  corundum. 

Oriental  sunstone^girasol  (corundum). 

CHental  topaz  ^yellow  corundum. 

Oriental  turquoise^turquoise.  , 

Orthoclase—potash  feldspar  in  monoclinic  crystals,  aluminum  and  potassium  silicate. 

Orthoee=moonstone  (feldspar). 

Ouachita  8tone=novaculite  (whetstone);  quartz. 

Ouvarovite=emerald-green  garnet  colored  by  chromium. 

Ox-eye=labradorite  (feldspar). 

P. 
Pagoda  stone=agalmatolite. 
Pagodite=:agalmatolite. 
Paphos  diamond = quartz. 

Panaite=cerium  carbonate  (and  other  rare  elements),  with  fluorine. 
Faste=artificial  lead  glass  used  to  imitate  gems. 
Paulite =hyper8tene. 

Pealite=opal-like  variety  of  geyserite  (silica). 
Pearl = lustrous  calcareous  concretion  with  animal  membrane  between  successive 

layers,  deposited  in  the  shells  of  various  mollusks.    Not  a  mineral  but  an  animal 

product. 
Pearlite=a  form  of  obsidian. 
Pebble=rock  crystal  (quartz) . 
Pecos  diamond =quartz  from  Pecos  River,  Texas. 
Peetolite= calcium  and  sodium  hydrous  silicate. 
Pegmatite=coar8ely  grained  rock  composed  of  quartz  and  feldspar. 
Pelhamite= variety  of  serpentine. 
Peliom==cordierite. 
Pennsylvania  diamond =iron  pyrite. 

Peridot  of  Ceylon=same  as  Ceylon  peridot,  honey-yellow  tourmaline. 
Peridot=olivine.    (See  Olivine.) 
Peristerite=iride8cent  albite  (feldspar). 
Persian  lapis^lapis  lazuli. 
Perthite= potash  feldspar  (orthoclase  or  microcline)  with  laminae  of  soda  feldspar 

(albite). 
Peruvian  emerald = the  best  emeralds  from  Muzo,  Colombia. 
Petoekey  agate=cemented  portions  of  fossil  coral  (beckite). 
Petrified  honeycomb =becldte. 
Petrified  wood = wood  replaced  by  silica. 
Phenacite=silicate  of  beryllium. 
Phenomenal  gem=one  which  shows  a  play  or  change  of  color  by  artificial  light,  or 

shows  a  movable  line  of  light. 
I  ijdmontite=broiMiish-red  variety  of  epidote. 

Pin  fire  opal=opal  in  which  the  area  of  the  individual  colors  is  very  small. 
Pink  topaz=topaz  either  naturally  pink  or  artificially  colored  pink  by  heating  the 

yellow  or  brown  varieties. 
Pink  wollastonite=lilac-colored  pyroxene  (diopside)  from  the  region  of  San  Francisco, 

California. 
Pipestone =catlinite  (compact  red  clay). 
Pisolite = concretionary  massive  limestone,  similar  to  oolite  but  made  up  of  larger 

spherical  grains. 
Pistftcite=greeni8h  epidote. 
Pitch  opal=brown  opal  with  a  pitchy  luster. 
Pitchstone=ob8idian  of  a  pitchy  luster. 
4555—22 15 
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Plasma^mMBive  translucent  quartz,  dark  grasB-green  in  color,  sometimes  with  white 

or  yellow  indusions  of  celadonite  or  of  delessite. 
Pleonastes^black  spinel. 

Polyoaae—black  mineral  similar  in  composition  to  euxenite. 
Porcelain  jasper^a  naturally  indurated  day. 
Porphyryarock,  variegated  in  structure,  with  individual  crystals  much  laiger  than 

the  fine-grained  matrix. 
Pot8tone»8oapstone  (impure  talc). 
Prase—masdve,  translucent,  and  spotted  quartz  of  a  green  to  leek-green  color  caused 

by  indusions  of  minute  crystals  of  actinolite  or  other  minerals. 
Prase  opal«apple-green  translucent  opal. 
Precious  corala*red  cora). 
Predous  opal=opal  showing  a  play  of  colors. 
Predous  8chorl»tourmaline. 

Prehnite—greenish  aluminum  and  caldum  hydrous  silicate. 

Prismatic  moonstone » clouded  chalcedony  (quartz)  from  Mohave  Desert,  (California. 
Prismatic  quartz  ^oordierite. 

Prosopite=aluminum  and  caldum  hydrous  fluoride.  ' 
Pseudochrysolite^moldavite. 
Pseudodiamond^quartz  crystal. 
Pseudoemerald=nuilachite. 
Pyrite^iron  sulphide  in  isometric  crystals. 
Pyrope«blood-red  garnet,  aluminum  and  magnesium  silicate. 
PyToxene=group  of  complex  silicates  of  aluminum,  iron,  caldtmi,  magne*niim,  and 

other  dements. 

Q. 

Quartzacrystallized  silica. 
Quebec  diunond=quartz  crystal. 
Quinzite=roee-colored  common  opal. 

R. 

Radio  opal=opal  of  a  smoky  color  caused  by  organic  inclusions  or  impurities. 
Radiumitesmixture  of  black  pitchblende,  yellow  uranotile,  and  orange  gummite. 
Rainbow  agate==agate  which  shows  iridescence  when  cut  across  the  concentric 

structure. 
Rainbow  quartz=iridescent  quartz. 
Rattle  boxe6=:limonite  geodes. 
Realgar=orange  arsenic  sulphide. 
Reconntructed  gem==one  artificially  made  by  fusing  and  recrystallizing  fragments  of 

natural  gems. 
Red  8tone=ruby. 

Resin  opal=»opal  with  a  resinous  luster. 
Rhinestone=srock  crystal  (quartz). 
Rhodochrosite=pink  manganese  carbonate. 
Rhodolite—roee-colored  garnet,  between  pyrope  and  almandite;  aluminum,  iron,  aod 

magnesium  silicate;  from  Macon  County,  North  Carolina. 
Rhodonite =pink  manganese  silicate. 
Riband  agate»agate  with  parallel  layers. 

Riband  jasper= jasper  with  differently  colored  alternating  bands. 
Ribbon  agate— banded  agate. 

Ring  agate»agate  with  differently  colored  bands  arranged  in  concentric  drdes. 
Ripe  diamond— true  diamond  (see  unripe  diamond). 
River  agate»moss-agate  pebbles  found  in  brooks  and  streams. 
River  sapphire  »light-colored  sapphire  from  Montana. 
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Rock  cry9tal=clear  quartz  crystal. 

Rock  niby=red  garnet  (pyrope). 

Rocky  Mountain  ruby=gamet. 

Romanaovite^brown  groesularite  (garnet),  aluminum  and  calcium  silicate. 

Ro8aline=thulite  (pink  zoisite). 

Roee  quartz amasaive  roee-red  to  pink  quartz. 

Rose  topazspink  topaz. 

.Ro6elite»pinl;  garnet.    Mineralogically  a  calcium  and  cobalt  hydrous  arsenate. 

Royal  topaz=blue  topaz. 

Rubaasea^quartz  artificially  stained  red. 

Rubellite=pink  and  red  tourmaline. 

Rubicelle— yellow  or  orange-red  spinel. 

Rubino-di-rocca=red  garnet  having  a  tinge  of  violet. 

Rubolite=»red  opal  from  Texas. 

Ruby=red  corundum. 

Ruby  spinel =deep-red  spinel. 

Ruin  aragonite=brecciated  Mexican  onyx. 

Rutile=: titanium  oxide. 

s. 

Sabalite= yellowish  to  greenish  banded  phosphatic  material,  similar  to  or  inclos- 
ing variscite,  from  Utah. 

Sacred  turquoise=pale-blue  smithsonite. 

Sagenite^transparent  quarts  with  inclusions  of  hairlike  or  needle-like  crystals  or 
fibers  of  some  other  mineral,  generally  rutile. 

SamaT8lrite=black  mineral  of  complex  composition,  essentially  a  yttrium,  uranium, 
and  iron  columbate. 

Sandy  sard=sard  dotted  with  darker  spots  (quartz). 

Saphir  d'eau^water  sapphire  (blue  cordierite). 

Sappar6= transparent  kyanite. 

Sapphire=blue  corundum.  The  name  is  also  applied  to  colorless  and  colored  (except 
red)  corundum. 

Sapphire  quartz=blue  quartz. 

Sapphirine»blue  chalcedony,  blue  quartz;  also  blue  spinel;  aluminum  and  magnesium 
silicate. 

Sard=chalcedony  of  a  rich  brown  color,  with  a  reddish  tint;  brownish-red  or  dark- 
brown  camelian  (sardoine). 

Sardoine^ brownish-red  or  dark-brown  camelian. 

Sardonyx  (sard-onyx) = white  and  brown  banded  chalcedony. 

Satelite=serpentine  cat's-eye. 

Satin  sparsfiixely  fibrous  g3rpsum  having  a  pearly  opalescence;  also  finely  fibrous 
calcite  having  a  silky  luster;  also  finely  fibrous  aragonite  having  a  silky  luster. 

SausBurite=greenish  to  white  or  gray  rock  composed  chiefly  of  zoisite. 

Saxon  chrysolite=pale  wine-yellow  or  greenish-yellow  topaz  tinged  with  green. 

Saxon  topaz =pale  wine-yellow  topaz;  also  citrine  (quartz). 

Scapolite»group  of  minerals  composed  of  aluminum,  calcium,  and  sodium  silicates, 
with  the  chloride,  carbonate,  or  sulphate  radicles. 

Scarab = precious  stone  inscribed  with  symbols,  engraved  like  a  beetle. 

Schaumberg  diamond=quartz  crystal  from  Schaumberg,  Hesse,  Germany. 

Schiller  quartz=^  quartz  cat's-eye. 

Schiller  spar=bastite  (enstatite). 

Schnecken  topaz = Saxon  topaz. 

Schorlsblack  tourmaline. 

Schorlomlte=black  garnet  containing  considerable  titanium. 
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Scoop8tone=amber  collected  from  seaweed. 

Scotch  topaz=8moky  quarts. 

Sea0tone==ainber  cast  upon  shore  by  sea. 

Selenite^^colorlees,  transparent  gypsum. 

Semicamelian= yellow  agate. 

Semiopal^colorless  to  strongly  colored  somewhat  opaque,  common  opal. 

Semiturquoise=soft  pale-blue  turquoise. 

Sepiolite= magnesium  hydrous  silicate. 

Serpentine = magnesium  hydrous  silicate. 

Serpentine  cat's-eye= serpentine  showing  when  cut  a  changeable  luster  or  opalescence 

without  play  of  colors. 
Siam==dark-red  ruby. 

Slam  ruby=dark-red  ruby  from  Siam;  also  red  spinel. 
Sibecian  amethyst=rich  or  dark-colored  amethyst. 
Siberian  aquamarine = very  light  greenish-blue  beryl. 
Siberian  chrysolite=demantoid  (garnet). 
Siberian  ruby = red  tourmaline. 
Siberian  topaz=very  pale  blue  or  bluish-white  topaz. 
Siberite= violet-red  tourmaline. 

Siderite=sapphirine  (blue  quartz).    Mineralogically,  an  iron  carbonate. 
Siliceous  malachite=green  chrysocoUa. 
Silicified  wood=wood  replaced  by  silica. 
Sinople=quartz  having  red  hematite  inclusions. 
Slave's  diamonds  colorless  topaz. 
Smaragdite=green  variety  of  amphibole,  like  actinolite^,  also  applied  to  other  green 

stones,  as  the  emerald,  fuchsite,  etc. 
Smaragdus=8maragdite. 

Smithsonite=zinc  carbonate.    In  England  this  zinc  carbonate  is  called  calamine. 
Smoky  quartz = quartz  crystals  of  a  smoky  or  brown  color. 
Smoky  topaz = true  topaz  of  a  smoky  color;  also  more  commonly  smoky  quartz. 
Sobrisky  opal = opal  from  the  Lead  Pipe  Spring  district  in  the  Death  Valley  region, 

California. 
Sodalite=aluminum  and  sodium  silicate,  with  chlorine,  generally  blue. 
Soldier's  stone = amethyst. 

Spanish  emerald = emerald  of  the  finest  quality  (presumably  from  South  America). 
Spanish  lazulite=cordierite. 

Spanish  topaz =smoky  quartz  changed  to  yellow  by  heat. 
Specular  iron  ore=hematite. 

Spessartite=yellow,  brown,  or  red  garnet,  aluminum  and  manganese  silicate. 
Sphaerulite= variety  of  obsidian. 
Sphalerite = zinc  sulphide. 
Sphene=titanite. 
Spinel=group  of  minerals  composed  of  aluminum,  iron,  chromium,  magnesium,  or 

zinc  oxides.    The  name  spinel  is  also  applied  to  the  species  of  this  group  which 

consists  chiefly  of  aluminum  and  magnesium  oxides. 
Spinel  ruby = red  spinel. 
Spinel  sapphire=blue  spinel. 
Spodumene= aluminum  and  lithium  silicate. 

St.  Stephen  stone = translucent  chalcedony  with  round  blood-red  spots  through  it, 
Stalactite=calcium  carbonate  in  pendent  masses  deposited  in  caverns  by  evaporating 

water. 
Stalagmite = calcium  carbonate  deposited  from  evaporating  water  on  the  floors  of 
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Star  8tone=8tarolite  (quartz). 

Starruby=ruby  (corundum)  showing  a  star  of  light. 

Star  8apphire=gTa3d8h-blue  sapphire  (corundum)  showing  a  star  of  light. 

Star  topaz^asteriated  oriental  topaz  (yellow  corundum). 

Starolite=asteriat^  quartz. 

Staurolite=aluminum,  iron,  and  magnesium  hydrous  silicate. 

Steinheilite= cordierite. 

Stibiotantalite=antimony  tantalate. 

Succinite=amber;  also  amber-colored  grossularite  (garnet). 

Sulphur  dtamond=p3n*ite. 

Sun  opal=fire  opal. 

Sunstone^feldspar  (usually  oligoclase  or  labradorite)  containing  inclusions  of  minute 

scales  of  iron  oxide. 
Swiss  lapis=i^te  or  jasper  artificjMilly  colored  blue. 
Sjmthetic  gem=one  artificially  made  from  chemicals. 
Syrian  gamet=>almandite  (garnet)  of  a  violet  sl^ide. 

T. 

Tabasheer=amorphous  opal-like  silica  deposited  in  the  joints  of  bamboo. 

Tauridan  topaz = very  pale  blue  topaz. 

Taxoite=serpentine  from  Chester  County,  Pennsylvania. 

Test  stone=basanite  (jasper). 

Texas  agate=agate  jasper  from  Texas. 

Thetis  hairstone= transparent  quartz  with  inclusions  of  hairlike  crystals  of  green 
actinolite. 

Thomsonite=zeolite,  aluminum,  calcium,  and  sodium  hydrous  silicate. 

Thulite=rose-red  zoisite. 

Tiger-eye = yellow  to  brown,  altered  crocidolite. 

Titanite==  calcium  and  titanium  silicate. 

Toad's-eye  tin= concentric  cassiterite.    Same  as  wood  tin  but  on  a  smaller  scale. 

Topaz = aluminum  silicate,  with  fluorine.  Most  of  the  ordinary  topaz  of  commerce 
is  *  *  false  topaz  "  or  yellow  to  brown  quartz.  Much  of  the  *  *  yellow  quartz  "  is  smoky 
quartz  artificially  changed  from  brown  to  yellow  by  heat.  The  term  topaz  is  also 
improperly  applied  to  any  yellow  stone. 

Topaz  cat*s-eye= yellow  corundum  showing  an  elongated  or  round  patch  of  opalescent 
light. 

Topazolite=colorle8s,  yellowish,  or  greenish  andradite  (garnet). 

Touchstone=ba8anite  (jasper). 

Tourmaline =group  of  closely  related  minerals  which  are  complex  hydroboro-silicates 
of  aluminum  and  one  or  more  other  bases,  such  as  iron,  manganese,  calcium,  mag- 
nesium, sodium,  or  lithium. 

Trainite=impure  banded  variBcite. 

Tree  agate = mocha  stone. 

Tree  stone=mocha  agate. 

Trenton  diamond = quartz  crystal  from  Herkimer  County,  New  York. 

Trilobite=fos8il. 

Triphane=yellow  or  greeniBh-yellow  spodumene. 

Troo6tite=pink  to  gray  willemite  containing  some  manganese. 

Turquoise  ==aluminum  and  copper  hydrous  phosphate. 

Turlds=turquoiBe. 

Turtle  back==chlorastrolite;  also  matrix  turquoise;  also  matrix  variscite. 

U. 
Unripe  diamond=quartz. 
Ural  chrysoberyl=alexandrite. 
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Uralian  emerald  =3Siberian  demantoid  (green  garnet). 
Utahlite=>compact  variscite. 
Uvarovite»green  garnet  containing  chromium. 


Vallum  diamond  aquartz  crystals  from  the  Tanjore  district,  Madras  PreeideDcy, 

India. 
Variolite  »dark-green  orthodase  (feldspar)  containing  lighter-colored  globular  particleB. 
Vari9cite=»green  hydrous  phosphate  of  aluminum. 
Vegetable  fossilsamber. 
Verd  antique^variegated  serpentino. 
Verdite=sgreen  rock,  composed  chiefly  of  fuchsite  (greoi  mtiscovite  containing 

chromium)  or  talc. 
Verdolite=talco6e-dolomitio  breccia  rock  from  New  Jersey. 
Vermeille=:orange-red  almandite  (garnet);  also  orange-red  spinel. 
Vermilion  opal=smilky  opal  impregnated  with  cinnabar. 
Vermilite=vermilion  opal. 
Vesuvian  gem^vesuvianite. 

Vesuvianite=complex  silicate,  chiefly  of  aluminum  and  calcium. 
Vinegar  spinel »yellowiBh-red  spinel. 

Violane=dark  violet-blue  diopside  (pyroxene),  from  Piedmont,  Italy. 
Violet  stone =cordierite. 

Violite^compact  purple  chalcedony  from  San  Diego  County,  California. 
Volcanic  chrysolite =ve8uyianite. 
Volcanic  gla8s=obsidian. 
Vulpinite  ^anhydrite. 

W. 

Wabanite^banded  cream  to  black  and  gray  to  purple  chocolate-colored  slate  from 

Massachusetts. 
Wardite=»aluminum  hydrous  phosphate. 
Water  agate=s8hell  of  chalcedony  containing  bubble  of  water. 
Water  chrysolite =moldavite. 
Water  opal=»moonstone  (feldspar). 

Water  sapphire=true  water  sapphire  is  cordierite;  also  white  topaz. 
Water  stone =hydrolite  (opal). 

Wax  agate=yellow  agate,  with  a  pronounced  waxy  luster. 
Wax  opal^yellow  opal  with  a  waxy  luster. 
Wemerite=8capolite. 

White  camelian=cloudy,  milk-white,  or  very  pale  reddish  or  yellowish  chalcedony 
White  emerald =caesium  beryl. 
White  jade  =: white  nephrite;  also  compact  white  garnet;  also  white  califomite  (veai- 

vianite). 
White  sapphire  ^colorless  corundum;  also  quartz. 
White  topaz  ^colorless  topaz;  also  quartz. 
Willemite=zinc  silicate. 

Williamsite= variety  of  serpentine  of  a  rich  blackish  oil-green  color. 
Wiluite=green  vesu vianite;  also  yellowish-green  to  greenish-white  garnet. 
Wil8onite=purlpi8h-red  scapolite. 
Wolf's  eye=moonstone  (feldspar). 
Wolf's  eye  stone =crocidolite. 
Wollastonite=calcium  silicate. 
Wood  agate=wood  petrified  or  replaced  by  agate. 
Wood  opal = wood  silicified  by  opal. 
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'Wood  stone =8ilicified  wood. 

'Wood  tm^cafiBiterite  with  a  concentric  structure. 

'World's  eye=hydrophane  (opal). 

X. 

Xanthite=dark  yellowish-browp  vesuvianite  from  Amity,  New  York. 

Y. 

Yogo  8apphire=dark-blue  corundrum  from  Yogo  Gulch,  Montana. 
Yu  stones  jade. 

Z. 

ZiQcite=zinc  ozidei  mostly  red. 
Zdrcoii=zirconium  silicate. 
Zoiflite«aluminum  and  calcium  hydrous  silicate. 
Zonite»  variously  colored  chert  or  jasper,  from  Arizona. 
Zonochloritesbanded  prehnite,  similar  to  chlorastrolite. 

PART  2.— MINERAL  NAKES. 

A. 
Allanite. 

Amphibole=actuiolite,  axstone,  byssolite,  croddolite,  hawk's-eye,  hornblende,  jade, 
kidney  stone,  nephrite,  New  Zealand  greenstone,  smaragdite,  smaragdus,  tremolite, 
wolf 'flheye  stone. 

Anatase. 

Andalusite=chiastolite,  cross-stone,  made,  howdenite. 

Anhydrite— vulpinite. 

Ankerite=sbrown  spar. 

Apatite=moroxite,  asparagus  stone. 

Apophyllite—fisheye  stone,  ichthyophthalmite. 

Aragonite=alabaster,  Califonda  onyx,  flos  fern,  flowers  of  iron,  Gibraltar  stone,  iztac 
chalchihuitl,  Mexican  onyx,  mosaic  agate,  oriental  alabaster,  oriental  onyx,  ruin 
aragonite,  satin  spar,  stalactite,  stalagmite,  verd  antique.    (See  also  calcite.) 

Axinite. 

Azurite=blue  malachite,  chessy  copper,  chessylite. 

Azurmalachite. 

B. 

Barite. 

Benitoite. 

Beryl^aeroides,  amethiste  basaltine,  aquamarine,  aquamarine  chrysolite,  bixbite, 
caesium  beryl,  canary  beryl,  chalchihuitl,  chrysoberyllus,  chrysolithus,  david- 
sonite,  emerald,  golden  beryl,  goshenite,  heliodor,  hyadnthozontes,  morganite, 
Peruvian  emerald,  Siberian  aquamarine,  smaragdite,  Spanish  emerald,  white 
emerald. 

BeryUonite. 

Bone  turquoise— fossil  turquoise,  new  rock,  ocddental  turquoise,  odontolite. 

Brookitesarkansite. 

0. 

Calamine^ Aztec  stone,  chalchihuitl,  hemimorphite. 

Galcite»agrite,  calcomalachite,  fire  marble,  Iceland  spar,  lumachelle,  marble,  Mexi* 

can  onyx,  onyx  marble.  Oriental  alabaster,  oolite,  pisolite,  satin  spar. 
Gancrinite. 
CaflBiterite=stoad's-eye  tin,  wood  tin. 
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Chondrodite. 

Chromite = chromic  iron . 

Chry8obeiyl=alexandrite,  cat*8-eye,  Ceylon  cat's-eye,  chrysolite,  cjonophane, 
floating  light,  opalescent  chrysolite,  oriental  cat's-eye,  Ural  chrysoberyl. 

Ohrysocolla^keystonite,  siliceous  malachite. 

Clay=:catlinite,  pipestone,  porcelain  jasper. 

Coal=anthracite,  black  amber,  brown  coal,  candle  coal,  cannel  coal,  jet,  lignite. 

Cobaltite. 

Copper  ore  gem=carmazul,  chrysocarmen,  copper  pitch  ore,  mahogany  ore. 

Cordierite^dichroite,  iolite,  lynx-stone,  peliom,  prismatic  quartz,  saphir  d*eau, 
Spanish  lazulite,  steinheilite,  violet  stone,  water  sapphire. 

Corundum =adamantine  spar,  asteria,  asteriated  topaz,  Australian  sapphire,  Burma 
ruby,  cat  sapphire,  Ceylon  ruby,  corundum  cat*s-eye,  female  sapphire,  girasol, 
Kashmir  sapphire,  king  topaz,  leuco-sapphire,  lynx  sapphire,  male  sapphire, 
Montana  sapphire,  oriental,  oriental  amethyst,  oriental  aquamarine,  oriental  cat's- 
eye,  oriental  chrysoberyl,  oriental  chrysolite,  oriental  emerald,  oriental  girasol^ 
oriental  hyacinth,  oriental  moonstone,  oriental  peridot,  oriental  sapphire,  oriental 
smaragd,  oriental  sunstone,  oriental  topaz,  red  stone,  river  sapphire,  ruby,  sap- 
phire, star  ruby,  star  sapphire,  Siam,  star  topaz,  topaz  cat's-eye,  white  sapphire, 
Yogo  sapphire. 

D. 

Danburite. 

Datolite. 

Diamond =Bahia,  blue-white,  brilliant,  by-water,  canary,  cape,  carbonado,  first 
bye,  first  water,  Golconda,  jager,  ripe-diamond. 

Diaspore. 

Dioptase=achirite,  Congo  emerald,  copper  emerald,  emerald  copper,  emerald  mala- 
chite, emerandine. 

Dumortierite. 

E. 

£pidote=piedmontite,  pistacite. 

Euclase. 

Euxenite. 

F. 

Feldspar=adularia,  albite,  albite  moonstone,  amazonstone,  andeeine,  aventurine 
feldspar,  bemiscite,  bull's-eye,  cassinite,  Ceylon  opal,  changeant,  chesterlite, 
delawarite,  fisheye,  girasol,  heliolite,  Labrador  spar,  Labrador  stone,  labradorite, 
leelite,  lennilite,  microcline,  moonstone,  oeil  de  boeuf,  oligoclase,  opaline  feldspar, 
orthoclase,  orthose,  ox-eye,  peristerite,  perthite,  sunstone,  variolite,  water  opal, 
wolf's  eye. 

Feigusonite. 

Fluorite=blue  John,  chlorophane,  cobra  stone,  crimson  night  stone,  false  amethyst, 
false  emerald,  false  ruby,  false  sapphire,  false  topaz,  fluorspar. 

Fossil =beckite,  beekite,  fossil  coral,  Petoskey  agate,  petrified  honeycomb,  trilobite. 

Franklinite. 

G. 

Gadolinite. 

Gamet= Adelaide  ruby,  almandite,  American  ruby,  andradite,  Arizona  ruby,  Ari- 
zona spinel,  Bobrowska  garnet,  Bohemian  diamond,  Bohemian  garnet,  Caliloniia 
ruby,  Cape  ruby,  carbuncle,  Ceylon  hyacinth,  Ceylon  ruby,  chloromelanite, 
chrome  garnet,  cinnamon  stone,  colophonite,  Colorado  ruby,  demantoid,  Elie 
ruby,  essonite,  false  hyacinth,  Fashoda  garnet,  gooseberry  stone,  groasularite,  guar- 
naccino,  hessonite,  hyacinth,  jacinth,  jade,  melanite,  Montana  ruby,  olivine,  orien- 
tal garnet,  ouvarovite,  pyrope,  rhodolite,  rock  ruby.  Rocky  Mountain  ruby,  toman- 
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eovite,  roselite,  rabino-di-rocca,  schorlomite,  Siberianchrys  olite,  spessartite,  sue- 
cinite,  Syrian  garnet,  topazolite,  Uralian  emerald,  uvarovite,  vermeille,  white 
jade,  wiluite. 

Gamierite. 

Goethite. 

Gold. 

Gyp6um=a1aba8ter,  moonstone,  ocean  spray,  satin  spar,  selenite. 

H. 
HaQynite. 

Hematite=bloodstone,  iron  glance,  specular  iron  ore. 
Hetaerolite. 

I. 
Ilmenite =menaccanite . 
Ilvaite. 

K. 
Komerupine. 
Kyanite=cyanite,  disthene,  sappar^. 

L. 

Lapis  lazuli=Armenian  stone,  azure  stone,  blue  rock,  oriental  lapis,  Persian  lapis. 

Lazulite^ftilse  lapis  lazuli. 

Lazurite. 

Limonite = rattlebox . 

M. 
Magnetite=lode6tone. 
Malachite=pseudo-emerald . 
Marcasite. 
Meeolite. 
Mica=agalmatolite,  damourite,  figure  stone,  fuchsite,  image  stone,  lepidolite,  mari- 

posite,  pagoda  stone,  pagodite,  smaragdite,  verdite. 
Microlite. 

Moldavite^bottle  stone,  false  chrysolite,  pseudo-chrysolite,  water  chrysolite. 
Monazite. 

N. 
Natrolite. 
Nephelite. 

O. 

Obsidian =arrow  points,  black  lava  glass,  glass  agate,  Iceland  agate,  Iceland  agate 
lava,  marekanite,  Montana  jet,  mountain  mahogany,  Nevada  diamond,  pearlite, 
pitchstone,  sphaerulite,  volcanic  glass. 

Octahedrite=anatase. 

01ivine=celestial  precious  stone,  chrysolite,  evening  emerald,  golden  stone,  hyalosid- 
erite,  JobVtears,  peridot. 

Opal=amber  opal,  black  opal,  cacholong  opal,  common  opal,  fire  opal,  flash  opal, 
flash  fire  opal,  fossil  pineapple,  girasol  opal,  gold  opal,  harlequin  opal,  hyalite, 
hydrophane,  isopyre,  jasper  opal,  lechosos  opal,  lithoxyle,  magic  stone,  menilite, 
moss  opal,  mother-of-opal,  Muller's  glass,  noble  opal,  opal  agate,  opal  jasper,  opal 
onyx,  opaline,  oriental  opal,  pealite,  pin  fire  opal,  pitch  opal,  prase  opal,  precious 
opal,  quinzite,  radio  opal,  resin  opal,  rubolite,  semiopal,  Sobrisky  opal,  sun  opal, 
tabasheer,  vermilion  opal,  vermilite,  water  stone,  wax  opal,  wood  opal,  world's  eye . 

P. 
Parisite. 

Pectolite=j*d6« 
Phenacite. 
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Pitchblende—radiuinite. 

Polycnae. 

Pr^mite^Cape  chryBolite,  chlonstrolite,  green  agate,  green  star  stone,  greenstone, 

Isle  Royal  greenstone,  Lake  Superior  greenstone,  turtleback,  sonodiloiite.    (See 

also  thomsonite.) 
Proflopite. 
P3rrite=alpine  diamond,  foors  gold,  Inca  stone,  Pennsylvania  diamond,  siilphnr 

diamond. 
Pyrophyllite^agalmatolite. 
Pyroxenesalalite,   bastite,   bronzite,    chalchihuitl   (jadeite),   diopside,  enstatite, 

grepn  garnet  (enstatite),  hypersthene,  jade,  jadelte,  Labrador  hornblende,  malaoo- 

lite,  New  Zealand  greenstone,  paulite,  pink  wollastonite,  Schillergpar,  violane,  yu 

stone. 

Q. 

Quartz=agate,  agate  jasper,  Alaska  diamond,  Alen^on  diamond,  Aleppo  stone, 
-amberine,  amethyst,  amethystine  quartz,  Ancona  ruby,  apricotine,   Arkansas 

•    diamond,  arrow  points,  aventurine,  azure   quartz,    Ba£Fa  diamond,   basanite, 
beckite,   beekite,  bishop's  stone,  bloodstone,  blood  jasper,  blue  chrysoprase, 
blue  moonstone,  Bohemian  diamond,  Bohemian  topaz,  Bohemian  ruby,  Bra- 
zilian diamond,  Brazilian    pebble,  Brazilian    topaz,  Brian^on    diamond,  Bris- 
tol diamond,  burnt  amethyst,  cacholong,  cairngorm,  California  moonstone.  Cape 
May  diamond,  camelian,  carnelian-onyx,  catalinite,  Catalina  sardonyx,  cat's-eye, 
cer-agate,  chalchihuitl,  chalcedony,  chalcedony  onyx,  chalcedonyx,  chert,  china, 
rump,  chloropal,  chrysoprase,  Colorado  topaz,  Comiah  diamond,  cotteiite,  creolite, 
crispite,  crystal,  cupid's  darts,  Dauphin^  diamond,  dendritic  agate,  Egyptian  jasper, 
Egyptian  pebble,  eldoradoite,  emeraldine,  enhydros,  eye  agate,  false  diamond, 
false  lapis,  false  topaz,  fancy  agate,  feminine  camelian,  fldches  d'amour,  Fleurus  dia- 
mond, flint,  flower  stone,  fortification  agate,  fossil  coral,  frost  stone,  geyserite,  gold 
quartz,  golden  topaz,  hairstone,  heliotrope,  Herkimer  diamond,  Horatio  diamond, 
homstone,  Hot  Springs  diamond,  hyacinth,  Hungarian  cat's-eye,  hyacinth  of  Com- 
postella,  Imperial  jade,  Imperial  yu  stone,  Indian  agate,  Indian  topaz,  iolanthite, 
iridescent  quartz,  iris,  Irish  diamond.  Isle  of  Wight  diamond,  jasp-agate,  jasper, 
jasperine,  kinradite,  Lake  George  diamond,  lavendine,  love  arrows,  lydian  stone, 
Madeira  topaz,  Marmorosch  diamond,  masculine  camelian,  milky  quartz,  mocha 
stone,  Mohave  moonstone,  Montana  agate,  Mont  Blanc  ruby,  moonstone.  Mora  dia- 
mond, morion,  moss  agate,  moss  jasper,  mother  of  emerald,  myrickite,  needle- 
stone,  nicolo,  novaculite,  occidental  agate,  occidental  amethyst,  occidental  cat's- 
eye,  occidental  chalcedony,  occidental  diamond,  occidental  topaz,  on^te,  onyx, 
orange  topaz,  oriental  agate,  oriental  chalcedony,  oriental  jasper,  ouachita  stone, 
Paphos  diiMnond,  pebble,  Pecos  diamond,  petrified  wood,  plasma,  prase,  prismatic 
moonstone,  pseudo  diamond,  Quebec  diamond,  rainbow  agate,  rainbow  quartz, 
rhinestone,  riband  agate,  riband  jasper,  ribbon  agate,  ring  agate,  river  agate,  rock 
crystal,  rose  quartz,  rubasse,  sagenite,  sandy  sard,  sapphire  quartz,  sapphiiine,  sard, 
sardoine,  sardonyx,  Saxon  topaz,  Schaumbeig  diamond,  Schiller  quartz,  Scotch 
topaz,  semicamelian,  Siberian  amethyst,  siderite,  sinople,  silicified  wood,  smoky 
quartz,  smoky  topaz,  soldier's  stone,  Spanish  topaz,  St.  Stephen  stone,  star  stone, 
starolite,  Swiss  lapis,  test  stone,  Texas  agate,  Thetis  hairstone,  tiger-eye,  topaz, 
touchstone,  tree  agate,  tree  stone,  Trenton  diamond,  unripe  diamond,  Vallum  dia- 
mond, Venus  hairstone,  violite,  water  agate,  wax  agate,  white  camelian,  white 
sapphire,  white  topaz,  wood  agate,  woodstone,  zonite. 

R. 

Realgar. 

Rhodochrosite. 
Rhodonite=fowlerite. 
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Rock=agrite,  catlinite,  day,  creoline,  graphic  granite,  lapis  lazuli,  lava,  leopard- 
ite,  matrix,  mother-of-opaJ,  novaculite,  obeddjan,  pegmatite,  pipestone,  porcelain- 
jasper,  porphyry,  potstone,  sausBurite  (jade),  verdolite,  volcanic  lava,  wabanite. 

Butile=money  stone,  nigrine. 

S. 

Samarskite. 

Sapphirine. 

Scapolite=wemerite;  wilsonite. 

Sepiolite = meerschaum . 

Serpentine =bowenite,  California  cat's-eye,  California  tiger-eye,  jade,  moriah  stone. 
New  Zealand  greenstone,  ophiolite,  pelhamite,  satelite,  serpentine  cat's-eye,  taxoite, 
verd  antique,  williamsite. 

Sillimanite=:jade. 

Smithsonite^azulite,  bonamite,  sacred  turquoise. 

Sodalite. 

Sphalerite. 

Spinel =Alabandine  ruby,  almandine  spinel,  automolite,  balas  ruby,  ceylonite, 
chlorospinel,  chromite,  dysluite,  franklinite,  gahnite,  goutte  de  sang,  hercynite, 
hyacinth,  magnetite,  pleonaste,  rubicelle,  riiby  spinel,  sapphirine,  Siam  ruby, 
spinel  ruby,  spinel  sapphire,  vermeille,  vinegar  spinel. 

Spodumene^^Califomiairis,  hiddenite,  kunzite,  lithia  emerald,  triphane. 

Staurolite=cros8  stone,  fairy  stone,  lucky  stone. 

Stibiotantalite. 

T. 

Talc=verdite. 

Thomsonite^comptonite,  eye  agate,  eyestone,  lintonite. 

Titanite=sphene . 

Topaz=aquamarine  topaz,  Brazilian  aquamarine,  Brazilian  ruby,  Brazilian  sapphire, 
Brazilian  topaz,  burnt  Brazilian  topaz,  biumt  topaz,  drop  of  water,  golden  topaz, 
goutte  d'eau,  Indian  topaz,  Killiecrankie  diamond,  pink  topaz,  royal  topaz,  Saxon 
chrysolite,  Saxon  topaz,  Schnecken  topaz,  Siberian  topaz,  slave's  diamond,  tauridian 
topaz,  water  sapphire. 

TourmaHne^achxoite,  andalusite,  aphrizite,  Brazilian  emerald,  Brazilian  peridot, 
Brazilian  sapphire,  Ceylon  chrysolite,  Ceylon  peridot,  dravite,  emeralite,  indico- 
lite,  peridot  of  Ceylon,  precious  schorl,  rubellite  schorl,  Siberian  ruby,  siberite. 

Tiurquoise=sceleetial  stone,  chalchihuitl,  chalchuite,  edisonite,  mineral  tiurquoise, 
old  rock  stone,  oriental  turquoise,  semitiurquoise,  turkis,  turtleback. 


yariscite=amatrice,  callainite,  chlorutahlite,  sabalite,  trainite,  turtleback,  utahlite. 
Ve8Uvianite=American  jade,  brown  jacinth,  California  jade,  califomite,  cyprine, 

greenstone,  idocrase,  Italian  chrysolite,  jade,  Oregon  jade,  Vesuvian  gem,  volcanic 

chrysolite,  volcanic  scoria,  white  jade,  xantliite. 

W. 
Wardite. 

Willendte= troostite . 
Wollastonite. 

Z. 
Zincite. 

Zircon =Ceylonese  zircon,  hyacinth,  jacinth,  jargon,  jargoon,  matara  diamond. 
Zoisite=rosaline,  thulite. 
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APPENDIX  5. 
INDUSTRIAL  USES   OF  PRECIOUS   STONES.^ 

In  the  following  paragraphs  are  mentioned  some  industrial  uses 
of  minerals  of  gem  quality.  In  addition  to  ornamentation,  all  gem 
minerals  are  of  value  as  specimens  for  collections,  for  use  in  stand- 
ardization (for  example,  fluorite  and  quartz  as  standards  of  densities 
and  of  refractive  indices),  and  as  sources  of  material  for  investiga- 
tion, both  industrial  and  scientific.  These  uses  are  therefore  not 
always  repeated  xmder  the  diflferent  mineral  names.  Ornamentation 
itself  covers  a  variety  of  utilization,  such  as  for  jewelry,  knife  han- 
dles, paper  weights,  and  pipes  (meerschaimoi). 

Agate. — ^Mechanical  bearinjrs  and  supports,  scale  bearings,  balls  for  water  meters,  mor- 
tars for  laboratory  use,  spatulas,  paper  knives,  playing  marbles,  and  small  orna- 
ments. 

Azurite. — Ore  of  copper;  pigment  for  paint. 

Azurmalachite. — Ore  of  copper. 

CalciU. — See  Iceland  spar. 

CkromiU. — Ore  of  chromiimi. 

Chrysocolla, — Ore  of  copper. 

CobaltiU.— Ore  of  cobalt. 

Corundum. — See  Sapphire. 

Diamond. — Cutting,  grinding,  engraving,  boring,  and  polishing  material;  supports 
for  bearings  and  pivots;  dies  for  wire  drawing;  tips  for  phonograph  needles. 

Epidote. — ^For  coloring  artificial  slate  and  roofing  material. 

FhiorUe. — See  Optical  fluorite. 

FrankliniU. — Ore  of  manganese  and  zinc. 

Garnet. — ^Abrasive;  for  watch  jewels  or  jeweled  bearings;  as  tared  weights. 

Gamierite. — Ore  of  nickel. 

Gypium. — ^Used  in  manufacture  of  artificial  pearls — the  so-called  "Roman  pearls." 

Hematite. — Ore  of  iron. 

Iceland  spar, — Iceland  spar  is  a  variety  of  calcite,  clear  and  transparent  and  unusually 
free  from  imperfections  and  impurities.  Transparent  crystals  or  cleavage  pieces 
of  calcite  of  any  appreciable  size  are  very  rare,  and  as  Iceland  has  fiuiiished  almost 
all  of  such  material  used  the  name  Iceland  spar  has  been  given  it. 

Elongated  cleavage  rhombohedrous  of  Iceland  spar  are  used  in  the  manufactiure 
of  nicol  prisms,  which  are  an  essential  part  of  optical  instruments  requiring  plane 
polarized  light,  as,  for  example,  certain  microscopes,  dichroecopes,  and  sacchari- 
meters.  The  material,  on  account  of  its  simple  chemical  composition  and  purity, 
finds  application  in  chemical  standardization.  Iceland  spar  is  also  used  in  the 
manufacture  of  some  kinds  of  glass,  and  some  of  it  is  sold  as  mineral  specimens. 

Pieces  of  Iceland  spar,  either  in  single  untwinned  crystals  or  parts  of  such  crystals 
or  in  homogeneous  untwinned  cleavage  rhombohedra,  which  are  lar^e  enough  to 
yield  a  rectangular  prism  at  least  1  inch  long  and  half  an  inch  thick  each  way  and 
which  possess  the  properties  described  below,  are  suitable  for  optical  purposes. 
The  colorless  material  must  be  so  clear  and  transparent  that  it  is  limpid  and  pellucid. 

i  Dr.  W.  T.  Schaller,  Mineral  Resoorces  of  the  United  States,  1918. 
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It  must  not  be  partly  opaque  on  account  of  numerous  cracks  or  fractures,  must  not 
show  any  internal,  iridescent,  or  rainbow  colors  due  to  incipient  cracks  aloDK  frac- 
ture lines,  nor  any  cleavage,  nor  twinning  planes.  Neithercan  there  be  any  cap- 
illary or  larger  tubelike  cavities,  nor  cavities  or  bubbles  of  any  shape,  nor  inclu- 
sions, as  isolated  x)u:ticles,  veins,  or  clouds,  composed  of  minute  crystals  of  some 
other  mineral  or  of  any  kind  of  foreign  substance.  The  spar  should  not  be  discolored 
or  stained  by  the  presence  of  any  clay,  iron  oxide,  or  other  material.  It  should  be 
noted  that  many  of  the  inclusions  and  imperfections  of  Iceland  spar  are  not  always 
scattered  irregularly  through  the  mineral  or  even  segregated  in  distinct  masses,  but 
frequently  lie  in  a  distinct  but  very  thin  plane  which  can  hardly  be  seen  if  looked 
at  on  edge .  In  examining  a  piece  of  Iceland  spar  for  defects  the  piece  should  there- 
fore be  turned  in  all  directions  while  held  to  die  light. 

The  material  suitable  for  optical  uses  naturally  brings  the  highest  prices,  as  it  haa 
to  be  at  least  of  the  dimensions  already  given.  Specimen  material  is  generally  of  a 
larger  size.  The  material  used  for  standardization,  chiefly  chemical,  need  be  of 
no  special  size,  and  the  smaller  pieces  are  as  usable  as  the  larger  ones. ' 

Although  calcite  is,  next  to  quartz,  the  commonest  mineral,  the  only  locality 
outside  of  Iceland  known  to  produce  the  variety  Iceland  spar  in  commercial  quan- 
tity IB  in  Montana,  about  9  miles  from  Gray  Cliff,  Sweet  Grass  County,  on  the  main 
line  of  the  Northern  Pacific  Railway.  The  spar  occurs  in  a  nearly  vertical  fiflsore 
vein  from  3  to  8  feet  thick,  which  strikes  northwest,  traversing  a  gneissic  rock  for 
several  miles. 
/(Mp«r.— See  Agate. 

MaiachUe. — Ore  of  copper,  pigment  for  paint. 
McariposiU. — ^Pigment  for  paint. 
Meerschaum, — Pip6  bowls;  cigar  and  cigarette  holders. 

Optical  fltumte.—Flnonte,  commonly  called  fluorspar,  is  a  conmion  mineral  but  is  very 
seldom  found  in  pieces  clear  enoiigh  and  large  enough  to  be  of  special  use  in  the 
manufacture  of  certain  optical  lenses  and  prisms.  Pluorite  of  the  requisite  qoali- 
ties,  as  described  below,  suitable  for  such  use  is  known  as  ''optical  fluorite."  Any 
deposit  of  fluorite  may  yield  a  small  quantity  of  such  material,  but  at  present  about 
the  only  localities  known  to  produce  it  are  southern  Illinois;  Meiringen,  Switzer- 
land; and  Obira,  Bungo,  Japan.  Optical  fluorite  is  cut  into  lenses  and  placed 
between  glass  lenses.  It  forms  the  apochromatic  objective  for  micrc^ccpes  and 
similar  optical  instruments,  the  fluorite  lens  correcting  the  spherical  and  chromatic 
errors  of  the  glass  lens  systems.  This  result  is  due  to  the  low  refractive  power, 
weak  color  dispersion,  and  single  refraction  of  fluorite.  These  apochromatic  loises 
represent  the  finest  type  of  microscope  objectives  made.  The  use  of  such  a  fluorite 
lens  greatly  increases  the  value  of  a  microscope  and  if  optical  fluorite  were  more 
abimdant  many  more  microscope  objectives  would  be  equipped  with  such  lenses. 
Optical  fluorite  is  also  used  in  the  lenses  of  certain  telescopes,  in  making  pnsna 
for  spectrographs  in  ultra-violet  work,  and  in  other  optical  apparatus  where  trans- 
parency in  the  ultra-violet  and  infra-red  parts  of  the  spectrum  is  necessary. 

1  The  optical  variety  of  Iceland  spar  produced  in  the  United  States,  sold,  a  pound,  for  S3  to  14  io 
1914,  about  18  in  1915,  and  as  high  as  $20  in  July,  1918.  The  spedroen  variety  sells  for  considerably  less, 
and  material  for  standardization  sells  for  from  II  to  $2  a  pound. 

The  following  firms  are  buyers  of  Iceland  spar  suitable  for  optical  use:  Bauseh  &  Lomb  Optioal  Co., 
Purchasing  Department,  Rochester,  New  York:  Central  Scientific  Co.,  460  Ohio  Street  east,  Chieeco, 
Illinois;  Gilbert  S.  Day,  Superintendent  Optical  Department,  Eastman  Kodak  Co.,  RodMsto ,  Nev 
York. 

The  market  for  specimen  spar  is  irregular,  as  the  demand  is  usuaUy  very  light.  The  best  mark«t 
will  probably  be  found  with  some  of  the  larger  mineral  dealers. 

Standardization  material  may  be  sold  to  large  dealers  in  general  chemicals  as  well  as  to  minsnl 
dealers. 
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Optical  fluorite  must  yield  or  contain  pieces  at  least  one-fourth  of  an  inch  in  diam- 
eter, which  must  be  clear  and  colorless  and  free  from  all  defects.  Defects  consist  of 
internal  ciacks  or  cleavage  planes,  bubbles,  or  inclusions  of  dirt  or  mineral  matter. 
The  presence  of  faintly  developed  or  incipient  cleavage  planes  or  fracture  surfaces 
usually  may  be  detemdned,  if  not  readily  visible,  by  moistening  the  specimen 
with  kerosene.  The  material  must  not  show  any  anomalous  double  refraction. 
Absolutely  clear-water  material  is  o|  the  highest  value,  but  very  faint  tints  of  green, 
yellow,  or  purple  do  not  render  the  material  useless.^ 

Suitable  material  has  been  obtained  from  several  of  the  fluorite  mines  in  Hardin 
County,  Illinois,  and  may  also  occur  in  the  extension  of  this  fluorite  belt  in  western 
Kentucky.  Although  fluorite  is  found  in  many  other  States,  practically  none  of 
them  is  known  to  contain  any  ''optical  fluorite.'' 

Quartz, — See  Rock  crystal. 

Rock  crystal. — ^The  p^ectly  clear  and  colorless  variety  of  quartz  is  called  rock  crystal. 
It  furnishes  the  material  for  certain  special  glasses  and  fused  silica  ware;  and  it  is 
used  in  wedges  for  microscopic  work,  as  spectographic  prisms  for  special  researches 
and  as  mechanical  bearings.  A  use  in  connection  with  certain  sounding  boxes  has 
recently  been  developed. 

SepiolUe, — See  Meerschaum. 

Sapphire. — ^The  variety  of  gem  corundum  used  for  other  purposes  than  jewelry  is 
called  sapphire,  irrespective  of  its  color.  It  is  used  for  mechanical  bearings  and 
pivot  supports,  especially  in  watches  an.d  phonograph  needles  (mostly  artificial 
sapphire). 

Topaz, — ^Abrasive. 

Tourmaline.— In  the  tourmaline  tongs  or  in  polarizing  forceps,  a  very  simple  form  of 
polariscope. 

Fluorite  suitable  for  optical  use  is  valued  at  from  II  to  110  a  pound,  acoordingrto  the  size  of  the  piece 
suitable  for  cutting  as  well  as  to  its  quality.  The  present  yearly  requirement  is  not  large— perhaps  sev- 
eral hundred  pounds— but  under  proper  conditions  and  with  a  dependable  steady  supply  this  requiie- 
ment  may  be  increased. 

Possible  buyers  of  optical  fluorite  are:  Bausch  &  Lomb  Optical  Co.,  Rochester,  New  York;  Spencer 
Lens  Co.,  Buflalo,  New  York;  Ward's  Natural  Science  Establishment,  Rochester,  New  York;  United 
States  Bureau  of  Standards,  Washington,  District  of  Columbia. 
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APPENDIX  6. 
TABLES  FOB  THE   IDENTIFIOATION  OF  FBECIO0S   STONES. 

The  accurate  identification  of  a  precious  stone,  einen  by  an  expert, 
is  often  a  matter  of  considerable  difficulty,  and,  indeed,  sometimes 
rendered  quite  impossible  by  the  manner  in  which  the  stone  is 
mounted.  The  task,  as  a  rule,  is  quite  beyond  the  skill  of  the  xm- 
trained.  The  method  given  below  has  been  prepared  by  Dr.  Edgar 
T.  Wherry,  formerly  in  charge  of  the  Division  of  Mineralogy.  The 
appliances  needed  comprise: 

Sharp-pointed  fragments  of  the  minerals  diamond,  corundum, 
and  quartz,  preferably  set  in  wooden  handles  the  size  of  ordinary 
lead  pencils. 

Cleavage  pieces  or  crystals,  with  good  bright  surfaces,  of  the  min- 
erals corundum,  quartz,  and  feldspar  (microcline). 

Some  means  for  determining  specific  gravity,  such  as  picnometer, 
fine  platinimoi-wire  cage  to  be  hung  on  chemical  balance,  small  liTichol- 
son  hydrometer,  etc.  Liquids  with  high  specific  gravities,  upon 
which  stones  of  lower  gravity  will  float,  such  as  methylene  iodide, 
specific  gravity  3.30;  acetylene  tetrabromide,  specific  gravity  2.95; 
and  bromoform,  specific  gravity  2.85,  are  also  useful. 

A  microscope  provided  with  nicol  prisms,  and  a  small,  round- 
bottomed  glass  dish  to  be  placed  in  the  center  of  its  stage,  in  which 
the  stone  can  be  immersed  in  a  high-refracting  liquid  such  as 
a-mono-brom-naphthalene,  n  =  1.66. 

The  stone  is: 

I.  ColorleaB,  white,  or  very  pale  tinted. 

A.  Transparent  or  nearly  so. 

(a)  Hardness  9  or  greater;  not  scratched  by  corundum  point. 

1.  Scratches  corundum  surface;  not  scratched  by  diamond  point Diamond. 

2.  Does  not  scratch  corundum  surface Corundum  (white  sapphire). 

(b)  Hardness  8  to  7;  scratched  by  corundum,  but  not  by  quartz. 

1.  Specific  gravity  very  high,  4.5 Zircon. 

2.  Specific  gravity  high,  3.5 Topaz. 

3.  Specific  gravity  medium,  2.65 .Quartz  (rock  crystal). 

(Ck)lorle8S  varieties  of  beryl,  chrysoberyl,  garnet,  spinel,  spodumene,  and 
tourmaline,  and  the  rare  minerals  danburite  and  phenakite,  belong  here.) 

(c)  Hardness  less  than  7;  scratched  by  quartz. 

1.  Isotropic  between  crossed  nicols  under  the  microscope Glass  (artificial). 

2.  AniBotropic Feldfrpar  (varieties). 

(The  rare  minerals  beryllonite  and  datolite  belong  here.) 

B.  Opaque  or  nearly  so. 

(a)  Hardness  greater  than  6;  scratch  microcline. 

1.  Luster  waxy;  not  scratched  by  quartz Chalcedony. 

2.  Luster  greasy;  scratched  by  quartz Jade. 

(Compact  white  vesuvianite  (califomite)  belongs  here.) 

(b)  Hardness  less  than  6;  do  not  scratch  microcline. 

(White  agalmatolite,  serpentine,  opal,  and  opaque  glass  belong  here.) 
4555°— 22 16  209 
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II.  Ck)lor  violet,  red-violet,  and  related  hues. 

A.  TranBparent  or  nearly  so. 

(a)  HardnesB  9  or  greater;  not  scratched  by  corundum. 

1.  Does  not  scratch  corundum  surface Corundum  (oriental  amethyst). 

(The  rare  violetrcolored  diamond  belongs  here;  it  scratches  corundum.) 
(6)  Hardness  8  to  7;  scratched  by  corundum,  but  not  by  quartz. 

1.  Specific  gravity  very  high,  4 Gramet  (almandlne  and  ifaoddite). 

2.  Specific  gravity  high,  3.6 Spin^ 

3.  Specific  gravity  rather  hig^,  3.2 Spodumene(]nmzite). 

4.  Specific  gravity  medium,  2.66 Quarts,  amethyst. 

(The  rare  violetrcolored  varieties  of  iolite,  tourmaline,  and  zircon,  and 
the  rare  mineral  axinite,  belong  here.) 
(c)  Hardness  less  than  7;  scratched  by  quartz. 

1.  Isotropic , Glass  (artifidil). 

(The  rarely  used  violet  varieties  of  apatite  belong  hare.) 

B.  Opaque  or  nearly  so. 

(a)  Hardness  greater  than  6;  scratch  microcline. 

(The  rare  violet  chalcedony  and  the  rare  mineral  dumortierite  belong  here.) 
(6)  Hardness  leas  than  6;  do  not  scratch  microcline. 

(The  rarely  used  lepidolite,  pyroxene  variety  violan,  and  opaque  violet 
glass  belong  here.) 

III.  Ck)lor  blue  and  related  hues. 

A.  Transparent  or  nearly  so. 

(a)  Hardness  9  or  greater;  not  scratched  by  corundum. 

1.  Does  not  scratch  corundum  surface Corundum,  sapphire. 

(The  rare  blue-colored  diamond  belongs  here;  it  scratches  corundum.) 
(6)  Hardness  7;  scratched  by  corundum,  but  not  by  quartz. 

1.  Sp.  gr.  4.6;  color  pale  blue,  essential Zircon. 

2.  Sp.  gr.  3. 6;  color  deep  green-blue,  essential SpineL 

3.  Sp.gr.3.5;  color  pale  blue,  disperse Topaz. 

4.  Sp.  gr.  3.1 ;  color  deep  smoky  or  green-blue,  essential. Tourmaline  (indioolite). 

5.  Sp.  gr.  2.7;  color  pale  blue  or  green-blue,  disperse Beryl,  aquamarine. 

6.  Sp.  gr.  2.6;  pleochroic,  blue  to  yellow Iolite. 

(The  rare  mineral  euclase  bdongs  here.) 
(c)  Hardness  lees  than  7;  scratched  by  quartz. 

1.  Isotropic Glass. 

(The  rare  blue-colored  varieties  of  apatite,  fluorite,  kyanite,  and  opal,  and 
the  rare  minerals  benitoite  and  hauynite,  belong  here.) 

B.  Opaque  or  nearly  so. 

(a)  Hardness  greater  than  6;  scratch  microcline. 

1.  Luster  waxy  (in  part  artificially  colored  by  dyes) Chalcedony. 

2.  Luster  glassy;  color  due  to  inclusions Quarts. 

(6)  Hardness  6  or  less;  do  not  scratch  microcline. 

1.  Sp.gr.  3.8;  color  deep  blue;  effervesces  with  add Azurite. 

2.  Sp.  gr.  2.8;  color  pale  green-blue;  luster  waxy Turquoia. 

3.  Sp.  gr.  2.4;  color  mottled  and  showing  pyrite  dots Lapis-lazulL 

(Several  little-used  minerals  belong  here,  such  as  calamine  (copper- 
stained),  chrysocolla,  crocidolite,  smithsonite  (copper-stained),  sodalite,  etc.; 
also  glass  imitations  of  turquois.) 

IV.  Color  green. 

A.  Transparent  or  nearly  so. 
(a)  Hardness  9  or  greater;  not  scratched  by  corundum. 

1.  Does  not  scratch  corundum  surface Corundum,  oriental  emerald. 

(The  rare  green-colored  diamond  belongs  here;  it  scratches  corundum.) 
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IV.  Color  green — Continued. 

A.  Transparent  or  nearly  so^Continued. 

(5)  Hardness  8  to  7;  scratched  by  corundum  but  not  by  quartz. 

1.  Sp.  gr.  3.7 ;  color  yellow-green,  in  artificial  light  red .  Chrysoberyl,  alexandrite. 

2.  Sp.  gr.  3.2;  color  pale  brown-green  or  yellow-green Andalusite. 

3.  Sp.  gr.  3.1;  pleocliroic,  pale  to  deep  green Tourmaline. 

4.  Sp.  gr.  2.7;  color  pale  blue-green,  faintly  pleochroic Beryl. 

5.  Sp.  gr.  2.7;  color  deep  green,  moderately  pleochroic Beryl,  emerald. 

6.  Sp.  gr.  2.65;  color  pale,  cloudy  green.,  not  pleochroic Quartz,  prase. 

(The  rare  green-colored  varieties  of  euclase,  topaz,  and  zircon  belong  here.) 
(c)  Hardness  less  than  7;  scratched  by  quartz. 

1.  Sp.  gr.  3.8;  color  deep  yellow-green;  isotropic Garnet,  demantoid. 

2.  Sp.  gr.  3.5;  pleochroic,  deep  green-yellow  to  brown Epidote. 

3.  Sp.  gr.  3.4;  pleochroic,  yellow-green  to  green-yellow Titanite,  sphene. 

4.  Sp.  gr.  3.4;  faintly  pleochroic;  color  green-yellow Chrysolite,  peridot. 

5.  Sp.  gr.  3.3;  not  pleochroic;  color  pale  green Pyroxene,  diopside. 

6.  Sp.  gr.  3.2;  pleochroic,  pale  to  deep  green Spodumene,  hiddenite. 

7.  Sp.  gr.  2.5;  color  dark  brown-green;  isotropic Obsidian,  moldavite. 

8.  Sp.  gr.  mostly  below  3;  isotropic Glass  (artificial). 

(The  rarely  used  minerals  dioptase  and  prehnite  and  the  rare  green-colored 
varieties  of  apatite,  enstatite,  fluorite,  and  vesuvianite  belong  here.) 

B.  Opaque  or  nearly  so. 

(a)  Hardness  greater  than  6;  scratch  microoline. 

1.  Sp.  gr.  3.3;  luster  rather  vitreous;  color  yellow-green. 

Vesuvianite,  califomite. 

2.  Sp.  gr.  3.3;  luster  rather  greasy;  color  green  or  greenish  gray.  .Jade  (jadeite). 

3.  Sp.  gr.  2.6;  luster  rather  waxy;  color  pale  blue-green. 

Chalcedony,  chrysoprase. 

4.  Sp.  gr.  2.6;  luster  rather  dull;  color  dark  blue-green. .  .Chalcedony,  plasma. 

(When  plasma  is  spotted  with  red  it  is  known  as  bloodstone.) 
{b)  Hardness  6  or  less;  do  not  scratch  microcline. 

1.  Sp.  gr.  4 ;  color  intense  green ;  luster  rather  silky Malachite. 

2.  Sp.  gr.  3,  color  green  or  greenish  gray;  luster  greasy Jade  (nephrite). 

3.  Sp.  gr.  2.8;  color  pale  blue-green;  luster  rather  waxy Turquoise. 

4.  Sp.  gr.  2.6;  color  pale  or  deep  green;  luster  greasy Serpentine. 

5.  Sp.  gr.  2.6;  color  blue-green,  streaky;  luster  vitreous. 

Microcline,  amazonstone. 

6.  Sp.  gr.  2.6;  color  green-blue-green;  luster  waxy Variscite. 

7.  Sp.  gr.  mostly  below  3;  isotropic;  luster  vitreous Glass  (artificial). 

(Several  little-used  minerals  belong  here,  such  as  calamine  (copper- 
stained),  chlorastrolite,  chrysocolla,  fuchsite,  smithsonite  (copper- 
stained),  etc.) 

V.  Color  yellow. 

A.  Transparent  or  nearly  so. 

(a)  Hardness  9  or  greater;  not  scratched  by  corundum. 

1.  Scratches  corundum  surface;  not  scratched  by  diamond  point Diamond. 

2.  Does  not  scratch  corundum  surface Corundum  (oriental  topaz). 

(b)  Hardness  8  to  7;  scratched  by  corundum  but  not  by  quartz. 

1.  Sp.  gr.  very  high,  4.5 Zircon,  hyacinth. 

2.  Sp.  gr.  high,  3.7 Chrysoberyl. 

3.  Sp.  gr.  fairly  high,  3.5 Topaz. 

4.  Sp.  gr.  medium,  2.7 Beryl,  golden. 

5.  Sp.  gr.  2.65 Quartz,  citrine. 

(The  rare  yellow  varieties  of  chrysolite,  danburite,  garnet,  spinel,  and 
tourmaline  belong  here.) 
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V.  Color  yellow— Continued. 
A.  Tnnsptfent  or  nearly  so— Continued, 
(c)  HftidnesB  less  than  7;  scratched  by  quartz. 

1.  Sp.  gr.  iairly  hi^,  3.4;  pleochroism  distinct Tit^nite,  sphene. 

2.  Sp.  gr.  mostly  less  than  3;  isotropic Glass  (artificial). 

3.  Sp.  gr.  very  low,  1.1 Amber. 

(The  rarely  used  yellow  forms  of  apatite,  chrysolite,  fluoiite,  microlite, 
sphalerite,  spodumene,  vesuvianite,  and  willemite  belong  here.) 
D.  Opaque  or  nearly  so. 
(a)  Hardness  greater  than  6;  scratch  microdine. 

1.  Sp.  gr.  medium,  2.6  (in  part  artificially  colored) Ghalcedony. 

2.  Like  preceding,  but  more  opaque Chalcedony,  jasper. 

3.  Luster  silky Quartz  after  croddolite. 

(6)  Hardness  less  than  6;  do  not  scratch  microdine. 

1.  Sp.  gr.  mostly  below  3;  luster  glassy Glass  (artificial). 

(The  rare  yellow  varieties  of  serpentine  and  smithsonite,  and  the  little 
used  mineral  cancrinite  belong  here.) 
YI.  Color  brown  (induding  orange-color). 

A.  Transparent  or  nearly  80. 

(a)  Hardness  9  or  greater;  not  scratched  by  corundum. 
(The  rare  brown'<^olored  diamond  belongs  here.) 
(6)  Hardness  8  to  7;  scratched  by  corundum  but  not  by  quartz. 

1.  Sp.  gr.  high,  4.5:  double  refraction  strong,  very  brilliant Zircon. 

2.  Sp.  gr.  hig^,  4.1;  isotropic (jamet,  easonite,  q[)eaBBrtite. 

3.  Sp.  gr.  fairly  high,  3 TouimaKne. 

4.  Sp.  gr.  medium,  2.7 Quartz,  smoky. 

(llie  rarely  used  mineral  staurolite,  and  the  rare  brown-colored  varieties 
of  andaluaite,  chrysoberyl,  spinel,  and  tqpaz  belong  here.) 
(c)  Hardness  less  than  7;  scratched  by  quartz. 

1.  Sp.  gr.  fairly  high,  3.4;  pleochroism  distinct Tifaoite. 

2.  Sp.  gr.  medium,  mostly  less  than  3;  isotropic Glass  (artificial). 

3.  Sp.gr.  very  low,  1.1 Amber. 

(Tlie   rarely    used    minerals    aiinite,    epidote,    fluorite,    cfaondrodite, 
sphalerite,  staurolite,  and  vesuvianite  belong  here.) 

B.  Opaque  or  nearly  so. 

(a)  Hardness  greater  than  6;  scratch  microdine. 

1.  Sp.  gr.  high,  3.7;  color  deep  brown Staurofite. 

2.  Sp.  gr.  medium,  2.6;  in  part  artificially  colored (Chalcedony. 

3.  Same,  banded Chalcedony,  agate. 

4.  Same,  but  more  opaque Chalcedony,  jasper. 

5.  Same,  but  luster  highly  silky Quartz  alter  croddolite. 

(6)  Hardness  less  than  6;  do  not  scratch  microdine. 

1.  Sp.  gr.  medium,  2.6 Obsidian. 

2.  Sp.  gr.  mostly  less  than  3 Glass  (artificial). 

(Some  rarely-used  varieties  of  feldspar  and  altered  staurolite  belong  here.) 
VII.  Ck>lor  red  or  pink. 
A.  Transparent  or  nearly  so. 
(a)  Hardness  9  or  greater;  not  scratched  by  corundum. 

1.  Does  not  scratch  corundum  surface Corundum,  ruby. 

(The  rare  pink  colored-diamond  belongs  here;  it  scratches  conmdum.) 
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VII.  Color  red  or  pink — Continued. 

A.  Transparent  or  nearly  so— Continued. 

(5)  Hardness  8  to  7;  scratched  by  corundum  but  not  by  quartz. 

1.  Sp.  gr.  high,  3.9;  color  intense  red;  isotropic Garnet,  pyrope,  (etc.). 

2.  Sp.  gr.  fairly  high,  3.6;  color  intense  red;  isotropic Spinel,  balas-ruby. 

3.  Sp.  gr.  fairly  high,  3.6;  color  orange-red  to  pink;  anisotropic Topaz. 

4.  Sp.  gr.  fairly  high,  3.1,  color  pink;  pleochroism  strong.  .Tourmaline,  rubellite. 

5.  Sp.  gr.  medium,  2.7;  color  pink;  pleochroism  faint Beryl,  ''moiganite." 

(The  rare  pink  grossularite  garnet  and  the  red  variety  of  zircon  belong 
here.) 
(c)  Hardness  less  than  7;  scratched  by  quartz. 

(The  little  used  mineral  piedmontite,  and  the  rare  red-colored  varieties 
of  amber,  and  pink-colored  varieties  of  fluorite  and  spodumene-kunzite 
belong  here;  also  opal  and  artificial  glass.) 

B.  Opaque  or  nearly  so. 

(a)  Hardness  greater  than  6;  scratch  microcline. 

1.  Sp.  gr.  fairly  high,  3.3;  color  dull  red  or  violet  red Zoisite,  thulite. 

2.  Sp.  gr.  medium,  2.6;  color  pink,  cloudy Quartz,  rose.  • 

3.  Same,  but  color  red Chalcedony,  camelian. 

4.  Same,  but  more  opaque Chalcedony,  jasper. 

5.  Same,  but  banded Chalcedony,  agate. 

(b)  Hardness  less  than  6;  will  not  scratch  ndcrocUne. 

(The  little  used  minerals  lepidolite,  rhodonite,  and  rutile  belong  here; 
also  coral  and  artificial  glasses.) 

VIII.  Color  black. 

(a)  Hardness  9  or  greater;  not  scratched  by  corundum. 

(Black  diamond  or  carbonado  belongs  here;  it  scratches  corundum.) 
(5)  Hardness  8  to  7;  scratched  by  corundum  but  not  by  quartz. 

1.  Sp.gr.  2.7 Quartz,  smoky. 

2.  Same,  more  opaque;  artificially  colored Chalcedony. 

3.  Same,  banded Chalcedony,  agate. 

(The  rarely  used  black  varieties  of  spinel  and  tourmaline  belong  here.) 

(c)  Hardness  less  than  7;  scratched  by  quartz. 

1.  Sp.  gr.  very  high,  5.3;  "streak"  (powder)  red Hematite. 

2.  Sp.  gr.  medium,  2.5;  glassy Obsidian. 

3.  Sp.gr.  medium;  glassy Glass  (artificial). 

4.  Sp.gr.  low Jet  (and  coal). 

(The  little  used  minerals  allanite,  chromite,  gadolinite,  ilmenite,  mag- 
netite, rutile,  and  samarskite  belong  here.) 
Possessing  internal  colors: 
A.  Transparent  or  nearly  so. 

(a)  Hardness  9  or  greater;  not  scratched  by  corundum. 

1.  Does  not  scratch  corundum  surface;  int.  refl.  silvery,  6-rayed. 

Corundum,  asteria. 

(b)  Hardness  8  to  7;  scratched  by  corundum  but  not  by  quartz. 

1.  Sp.  gr.  2.7;  int.  refl.  silky,  forming  fine  sharp  line.-.Chrysoberyl,  cat's-eye. 

2.  Sp.  gr.  2.7;  int.  refl.  silky,  forming  broad  band Quartz,  cat's-eye. 

CDie  rare  tourmaline-catVeye  belongs  here.) 
(o)  Hardness  less  than  7;  scratched  by  quartz. 

1.  Sp.  gr.  medium,  2.6;  int.  refl.  blue  to  silvery-white. .  .Feldspar,  moonstone. 

2.  Sp.  gr.  rather  low,  2.2;  int.  refl.  various  brilliant  colors Opal. 

(Some  amber,  feldspar  variety  sunstone,  obsidian,  and  various  kinds  of 
artificial  glass  belong  here.) 
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Po68ea8ing  internal  colora— Continued. 
B.  Opaque  or  nearly  80. 
(a)  Hardness  greater  than  6;  scratch  microcline: 

1.  (Some  asteria  corundum  b  practically  opaque;  see  A.  a  1.) 

Corundum,  asteria. 

2.  Int.  refl.  silky,  forming  broad  band;  color  brown-yellow. . .Quartz,  tiger-eye. 

3.  Int.  refl.  silky,  forming  broad  band;  color  gray,  green,  etc. .Quartz,  cat's-eye. 

4.  Int.  refl.  spangled;  color  various Quartz,  aventurine. 

(6)  Hardness  6  or  less;  do  not  scratch  microline. 

l.«Sp.  gr.  3.4;  int.  refl.  bronzy;  color  dark  brown. 

Hypersthene  (including  bronzite). 

2.  Sp.  gr.  2.7;  shows  pearly  luster  and  delicate  color-play Calcite,  pearl. 

3.  Sp.  gr.  2.7;  color  gray;  int.  refl.  blue,  green,  red,  etc.. Feldspar,  labradorite. 

4.  Sp.  gr.  2.7;  color  gray;  int.  refl.  red,  spangled Feldspar,  sunstone. 

5.  Sp.  gr.  2.5;  color  dull  green;  int.  refl.  silky,  gray Serpentine,  satelite. 

6.  Sp.  gr.  2.3;  very  soft,  color  white;  int.  r^.  strongly  silky. 

Gypsum,  satin-spar. 
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APPENDIX  7. 
STATISTICS   OF  PRODUCTION.* 

Value  ofprecUms  stones  produced  in  the  United  States,  1913-1919, 


1913 


1014 


1015 


1016 


1017 


1018 


1010 


Beryl 

Copper-ore  gems 

Conmdtmi 

Diamond 

FUdspar , 

Oaniet , 

Hematite , 

Jade 

Opal , 

Peridot 

Pyrite 

Quarts ■ 

Rhodonite 

Smitbsonite 

Spodomene 

Thomsonite 

Topax 

Tourmaline 

Tnrquoise 

Varisdte. 

VeSQTianite 

fier^,  oopper-ore  gems,  dia- 
mond, opal 

MisoeUaneoos  gems 


$1,615 
2,350 


6,315 
1,285 
4,285 


82,305 

1,280 

61,032 

765 

440 

1,760 


15,130 
375 
50 
16,861 
165 
50 
6,520 


300 

1,114 

100 


$1,675 

1,120 

88,214 

608 

368 

4,523 

126 


$2,031 
1,713 

99,180 

2,680 

305 

1,542 


$2,178 
2,857 

54,204 
4,175 

624 

(6) 


$1,906 
2,299 

42,414 
l.MO 

(^>^ 
1.277 

138 


736 
7,630 
8,075 
6,105 

152 


«) 


'^ 


920 


18,838 
1,060 
50 
4,000 
21 
1,380 
7,960 

13,370 
5,055 
1,425 

(«) 
2,287 


1,838 
455 

2,075 
25.707 
(6) 


805 


6,304 
1.018 

15,211 
5U 


1,005 
50,807 
21,811 

3,140 

(«) 

(«) 
«3,457 


281 

907 

6,206 

20,667 

753 

320 

(«) 
9  4,897 


319,454 


124,651 


170,431 


217,793 


131,012 


106,623 


$40,304 


(•) 


17,632 
160 


210 
17,700 
22,750 

925 


8,832 
i^  1,620 


111,763 


a  Less  than  3  prodooers;  figures  combined  with  others  to  aYoid  disclosing  confidential  information. 

b  Small  production  induded  under  "  Miscellaneous  gems." 

c  For  value  of  production  in  this  year,  see  above. 

d  Includes  apatite,  calamine,  dhlorastrolite,  croddoUte,  datolite,  fossil  coral.  Iceland  spar,  kyanlte,  lapis 
lazuli,  obsidian,  peridot,  phenadte,  rutOe,  smithsonite,  spodumene  (kunzite),  staurolite,  thomsonite, 
titanite,  and  zircon. 

'Includes  chlorastrolite,  datoUte,  epidote,  fossa  coral,  hematite,  kyanite,  lazulite,  rhodonite,  rutile, 
sepioUte,  serpentine,  spodumene,  staurolite.  and  vesuvianite. 

/  Indudes  andalusite,  dhlorastrolite,  datolite,  epidote,  feld^ar,  fossil  coral,  hematite,  Iceland  spar,  lapis 
lazuli,  obsidian,  peridot,  phenadte,  pyrite,  rhodonite,  rutile,  sepidite,  smithsonite,  spodumene,  stauro- 
lite, thomsonite,  wUlemite,  and  zdsite.  .  ^      .      ,   ,     .  ,    . 

0  IndudM  andalusite,  calamine,  dilorastrdite,  datolite,  epidote,  fddspar,  fluorite,  Iceland  spar,  lapis 
lazuli,  maripodte.  meersdiaum,  obsidian,  phenadte,  P3^te,  satin  spar  (gypsum),  stauroate,  thomsonite, 
wiUemite,  and  zwsite. 

i^  Indudes  dilorastrdite,  datdite,  fddspar,  fossU  coral,  hematite,  Jet,  lapis  lazuli,  meerschaum,  spind, 
spodumene  (kunzite),  thomsonite,  and  lodand  spar. 


1  From  Mineral  Resources  of  the  United  States,  1919.    Ft.  2, 1921. 
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APPENDIX  8. 

SELECTED  BIBLIOGRAPHY. 

The  very  full  bibliographies  given  in  Tagore's  <<Mani-M&14,"  Feuchtw&nger's  '*Trea- 
tise  on  Gema,"  Wodiaka'e  "  Book  of  PredouB  Stones,"  and  Pogue's  "  The  Tiuquoise '' 
seemingly  render  unnecessary  a  reference  here  to  any  but  a  few  of  the  more  general 
treatises. 
Baubr,  Max.  Edelsteinkunde. 

Leipzig,  1896. 

English  translation  by  L.  J.  Spencer.    Lippincott  &  Co.,  Philadelphia. 
BouTAN,  M.  E.  Le  diamant. 

Paris,  1886. 

Contains  a  very  full  bibliography  up  to  date  of  issue. 
BuRNHAM,  S.  M.  Precious  stones  in  nature,  art,  and  literature. 

Boston,  1886. 
Cattblle,  W.  R.  Precious  stones.    A  book  of  reference  for  jewelers. 

Philadelphia  and  London,  1903. 
Church,  A.  H.  Precious  stones,  considered  in  their  scientific  and  artistic  relations. 

London,  1882. 
Clarbmont,  L.  Precious  stones. 

Philadelphia  and  London.    J.  B.  Lippincott  Co.,  1903,  224  pp.,  xiz  plates,  8^. 
DiBULAFATF,  L.  Diamonds  and  precious  stones;  a  popular  accoimt  of  gems. 

New  York,  1874. 
DoBi/TBR,  C.  Edelsteinkunde.    Bestimmung  und  Untersuchung  der  Edelsteine 

und  Schmucksteine;  Kuenstliche  Darstellung  der  Edelsteine. 
Leipzig,  1893. 
Emanuel,  H.  Diamonds  and  precious  stones. 

London,  1865. 

Contains  a  very  full  bibliography  to  date  of  publication. 
Escard,  J.  Les  pierres  precieuses  (precious  stones),  520  pp.,  illustrated  with  colored 
plates. 

Paris,  H.  Dunod  et  E.  Pinat,  1914.    (About  $7.) 
Farrington,  O.  C.  Gems  and  minerals.    229  pp.,  illustrated  with  colored  plates. 

Chicago,  A.  W.  Mumford  Co.,  1903.    (|3.) 
Feuchtwangbr,  L.  a  popular  treatise  on  gems  in  reference  to  their  scientific  value. 

New  York,  1872. 
FuRTWANGLER,  A.  Die  antiken  Gemmen.    Geschichte  der  Steinschneidekunst  im 
klassischen  Altertum. 

Leipzig,  Berlin:  Gieseck  and  Devrient,  1900.    3  vols,  illustrations,  plates. 
GooDGHiLD,  W.    Precious  stones.    309  pp.,  illustrated.    Archibald  Constable  and 
Co.  Ltd.    (12.) 

London,  1908. 
Hamun,  a.  C.  The  tourmaline. 

Boston,  1873. 
HiNDMARfiH,  R.  Precious  stones,,  being  an  account  of  the  stones  mentioned  in  the 
Sacred  Scriptures. 

London,  1851. 

Janbttaz,  N.  and  E.  Fontenat,  Em.  Vanderhegen,  and  A.  Coutance.  Diamant 

et  pierres  precieuses. 

Paris,  1880. 
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Jazek,  Boh.    Aus  dem  Reiche  der  Edelsteine  (In  the  domain  of  the  precious  stonee), 
171  pp.,  8  pis.,  figs. 
Prague,  Austria,  E.  Weinfurter. 
King,  G.  W.    The  natural  history  of  gems  or  decorative  stones. 

London,  1867. 
EuNZ,  Gboroe  F.    Gems,  jewelers*  materials,  and  ornamental  stones  of  California, 
2d  ed.:  California  Min.  Bureau,  Bull.  37,  171  pp.,  illustrated  (4  colored  plates;, 
1905.    (Price  and  postage,  68  cents.) 

The  curious  lore  of  precious  stones,  406  pp.,  61  pis.  (6  in  color),  figs. 

Philadelphia,  J.  B.  Lippincott  Co.,  1913.    ($5.) 

Gems  and  precious  stones  of  North  America,  367  pp.,  illustrated  with  colored 

plates. 
New  York,  Scientific  Publishing  Co.,  1890.    ($10.) 

(Charlbs  H.  Stevenson).    The  Book  of  the  Pearl. 

New  York  City,  1908,  The  Century  Co. 

The  fresh-water  pearls  and  pearl  fisheries  of  the  United  States.    (In  Bulletb 

of  the  United  States  Fish  Conmiission,  1897,  p.  375.) 
LiESBOANQ,  R.  E.    Die  Achate  (Agates),  118  pp.,  illustrated. 

Dresden  and  Leipzig,  1915. 
LowN,  Clarence,  and  Booth,  Henrt.    Fossil  Resins,  a  compilation. 

New  York,  1891,  N.  D.  C.  Hodges. 
Ma  WE,  John.    A  treatise  on  diamonds  and  precious  stones,  including  their  history, 
natural  and  commercial.    To  which  is  added  some  account  of  the  best  method 
of  cutting  and  polishing  them. 
London,  1813. 
PoouE,  J.  E.    The  Turquoise:  A  study  of  its  history,  mineralogy,  geology,  ethnology, 
archeology,  mythology,  folklore,  and  technology.*   Nat.  Acad.  Sd.,  Mem.,  vol. 
12,  pt.  2,  No.  3,  206  pp.,  22  pis.  (1  colored),  figs.,  1915. 
Contains  full  bibliography  to  date. 
RosbnmOller,  E.  F.  C.    Mineralogy  of  the  Bible.    Translated  by  Repp  and  Morren. 

Edinburgh,  1840. 
Rothschild,  M.  D.    Handbook  of  precious  stones. 

New  York,  1890. 
Sierra,  G.  F.  H.    Gem  stones  and  their  distinctive  characters.    312  pp.,  illustrated 
with  colored  plates. 
London,  1912,  Methuen  and  Co.  Ltd.    ($2.10.) 
Schaller,  W.  T.    The  production  of  precious  stones.    Mineral  Resources  of  the 

United  States,  1915-1919. 
Sterrett,  D.  B.    The  production  of  precious  stones. 

Washington,  D.  C,  1907.    Mineral  Resources  of  the  United  States,  1906-1914. 
Streeter,  E.  W.    Precious  stones  and  gems. 
London,  1877. 

Great  diamonds  of  the  world. 

London,  1892. 
Taoore,  S.  M.    Mani-MdU,  a  treatise  on  gems.  2  vols. 
Calcutta,  1879. 

Contains  a  bibliography  of  Sanskrit,  Persian,  Arabic,  and  other  oriental  works 
on  gems. 
Wiluams,  G.  F.    The  diamond  mines  of  South  Africa.   2  vols.,  369  and  353  pp., 
illustrated. 
New  York,  B.  F.  Buck  and  Co.,  1905. 
WoDisK A ,  Juuus .    A  book  of  precious  stones.    363  pp. ,  illustrated  with  colored  plates. 
New  York,  1910,  G.  P.  Putnam's  Sons. 
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This  index  Is  restricted  to  the  gem  and  mineral  names  used  in  this  bulletin. 


Page. 

Achirite 179 

Achroite 17» 

ActinoUte 179 

Adamantine  spar 179 

Adnlaria 50^179 

Aeroides '. 179 

Agahnatdite 127,179 

Agate 22,129,148,154,179,205 

blood 181 

coral 184 

dendritic 185 

eye 185 

fortification 186 

glass 187 

green 187 

Iceland 188 

Indian 188 

Jasp 189 

mocha 190 

Montana 191 

mosaic 191 

moss 26,121,122,126,129,191 

Occidental 191 

Oriental 192 

opal 192 

Petosky 193 

rainbow 194 

riband 194 

ring 194 

river 194 

Texas 197 

tree 197 

water 198 

wax 198 

wood 198 

Agate  Jasper 180 

Agrite 180 

Alabaster 155,180 

Oriental 192 

AlaUte 180 

Alblte 51,180 

Aleppo  stone 180 

Alexandrite 30,180 

Allanlte 180 

Almandlte 56,123,180 

Amatrice 125,180 

Amasonstone 50,123,128,180 

Amber 9,148,155,180 

black 181 

Amberine 180 

Ambroid 180 

Amethiste  basaltine 180 


Page. 

Amethyst 86,123,125,148,156,180 

burnt 182 

false 186 

Occidental 191 

Oriental 192 

Siberian 196 

Amphibole 180,199 

Anatase 180 

Andaluslte 10,180,199 

Andesine 180 

Andradite 180 

Anhydrite 199 

Ankerite 199 

Anthracite 180 

Apatite 180,199 

Aphrizite 180 

ApophyUte 180,199 

Apriootme 180 

Aquamarine 14,122,125,180 

Brazilian 182 

Oriental 192 

Siberian 196 

Aragonlte 19,131,180.199 

Arkansite 180 

Armenian  stone 180 

Arrow  points 181 

Asparagus  stone 181 

Astoria 181 

Automollte 181 

Aventurlne 181 

Axinlte 11,181 

Axstone 181 

Aztec  stone 181 

Azulite 181 

Azure  stone 181 

Azurite 11,70,181,199,205 

Azurite  malachite 181 

Azurmalachite 181,205 

Bahlas 181 

Barite 181 

Basanlte 181 

Bastite 181 

Becklte 181 

Beekite 181 

Bemeseite 181 

Benitdte 12,122,181 

Beryl 12,122,148,166,181,199 

caesium 13,182 

canary 183 

common 13 

golden 13,187 

BeryUonite 17,181 
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Page. 

Birth  stones 152 

Bishop's  stone 181 

BUbite 181 

Black  lava  glass 181 

Bloodstone 23, 1»,  157, 181 

Blue  John 181 

Blue  malachite 181 

Bluerock 181 

Bhie  white 181 

Bonamite 182 

BottlesUme 182 

Bowenite 96,182 

Braxilian  pebble 182 

Brilliant 182 

Bronxite 182 

Brookite 182, 1» 

Brown  ooaL 182 

Brown  spar 182 

BuU'seye 182 

Barmlte 182 

ByssoUte 182 

By-water 182 

Cabochon 146,182 

Cacholong 182 

Cairngorm 182 

Calamine 18, 122;  182, 199 

Caldte 19, 122;  131, 182, 199 

Caloomalachite 182 

Callfomlte 116^125^182 

CaUainite 183 

Cameo 19,27,146,183 

shell 19 

Canary 183 

Cancrinite 183 

Candle  coal 183 

Cannelcoal 183 

Cape 183 

Carbonado 183 

Carbuncle 148,183 

Carmanil 183 

CameUan 24,125^129,148,158,183 

white 198 

Camelian-onyx 183 

Cassinite 183 

Cassiterite 183,199 

Catalinlte 88,123,183 

CatUnlte 128.183 

Cat's  eye 30,88,125,158,183 

California 182 

Ceylon 183 

Occidental 191 

Oriental 192 

serpentine 196,203 

topai 197 

Celestial  precious  stone 183 

Celestial  stone I8I3 

Cer-agate 183 

Ceylonite 183 

Chalcedony 20,122,128,149,158,183 

cloudy  ^ 184 

Occidental 192 

Oriental 192 

Chalcedonyx 183 

Chalchihuitl 183 

Istac 189 

Chalchuite 183 


P»^ 

Changeant 183 

Chert 183 

breedated 121 

Chessy  copper 183 

ChessyUte 181 

Chesterlite. 181 

Chiastolite 184 

Chinarump 184 

Chlorastrolite 80,123,184 

Chloromelanite 181 

Chloropal 184 

Chlorophane. 184 

Chlorospinel 184 

ChloratahUte 184 

Chondrodite 184 

Chromic  iron 184 

Chromite 28,184,200^206 

Chrysober]^ 29;  158^  184, 200 

Oriental 192 

Ural 197 

Chrysoberyllus... 184 

Ghrysocarmen 184 

QirysoooUa 184,a0O;2OS 

ChrysoUte 30^123,140^150,184 

aquamarine 180 

cape 183 

Cc^OQ 183 

false 186 

Italian 1» 

opalescent 191 

Oriental 192 

Saxon MS 

Siberian 196 

volcanic 198 

water 196 

ChrysoUthos 184 

Chrysoprase 25,125^140^158^184 

blue 181 

Cinnamon  stone 184 

Citrine 88,123,191 

Citrini 150 

Coal 130 

Cobaltite 184 

Cobra  stone 184 

Colophontte 184 

Comptonite 184 

Conch  shdl 130 

Copper-pitch  ore 184 

Coral 31,158^184 

fosstt 196 

precious 194 

Cordierite 184,200 

Corundum 31,184,200 

Cottflrite 184 

CreoUne 184 

CreoUte 123,184 

Crimsoo  night  stooe 184 

Crispite 184 

Croddolite 43,123,130,186 

Crossstooe 185 

Crystal 1» 

Cupid'sdarts 18S 

Cyanite 185 

Cymophane 185 

Cyprine 185 

Damourite 185 
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Danburite 185 

DfttoUte 185 

Davldsonite 185 

Delawarite 185 

Demantoid 83,185 

Dendrite 185 

Disllage 185 

Diamond 44,125,149,161,185,200,205 

Alaska 180 

Aleaaxicaa. 180 

Alpine 180 

Arkansas 180 

Bafla 181 

Bohemian 181 

Brazilian 182 

Briancon 182 

Bristol.... 182 

CapeKay 182 

Cornish 184 

Daophine 185 

false 186 

famous 45 

Fleams 186 

Golconda 186 

Herkimer 188 

Horatio 188 

HotSprings 188 

Isle  of  Wight 18» 

Irish 188 

KiUiecrankie 18» 

LakeGeorge. 18» 

ICarmoroach 190 

Katara 190 

Mora 191 

Nevada 191 

Ooddental 192 

Paphos 193 

PeoQS 193 

Pennsylvania 193 

Quebec 194 

ripe 194 

Schaumberg 195 

slave's 196 

solphor 197 

Trenton 197 

VaUum 198 

Diaspore 185 

Dichroite 185 

Diopside 81,185 

Dioptase 185,200 

Disthene 185 

Doublet 186 

Dravite 185 

Drop  of  water 185 

Domortierite 185 

Dysluite 185 

Ediflonlte. 185 

Egjrptian  pebble 1 85 

ElaeoUte 185 

EMoradoIte 185 

Emerald 17,125,149,164,185 

Brazilian •. 182 

Brighton 182 

Congo 184 

copper 184 

false 186 


Page. 

Emerald,  Uthia 190 

Oriental 192 

Peruvian 198 

Spanish 196 

Uralian 198 

white 198 

Emerald  copper 185 

Emerald  malachite 185 

Emeraldine 185 

EmeraUte 185 

Emerandine 185 

Enhydns 185 

Enstatite 185 

Epidote 49,123,186,200,205 

Esscniite 63,185 

Euclase 49,185 

Evening  emerald 185 

Euxenite 186 

Eyestooe 186 

Fairy  stone 102,186 

Fancy 186 

Fancy  agates 186 

Fancy  stone 186 

Fashoda  garnet 186 

Feldspar 60,123,186,200 

aventurine 181 

opaline. 192 

Feldspar  sunstone 186 

Feminine 186 

Fergusonite 186 

Figurestone 186 

Fire  marble 186 

First  bye 186 

First  water 186 

Fish-eye 186 

Fish-eye  stone 186 

FMches  d'amour 186 

Flint 186 

Floatinglight 186 

Flosferri 186 

Flowers  of  iron 186 

Flower  stone 186 

Fluorite 53,130,186,200 

optical 206 

Fluorspar 186 

Fool's  gold 186 

Fossil  pineapple 186 

Fowlerite 186 

Franklinite 186,205 

Frost  stone 186 

Fuchslte 186 

Gadollnite 54,187 

Gahnite 187 

Garnet.., 54,123,125,166,187,200,205 

Bobrowska 181 

Bohemian 181 

Cape 183 

Chrome 184 

Fashoda 186 

green 187 

OrienUl 192 

Syrian 196 

Gamierlte 187,205 

Gem 187 

copper  ore 184, 200 

phenomenal 193 
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Qem,  reconstructed 194 

synthetic 126,197 

Qem  names 197 

Qem  stone 187 

artificially  colored , 125 

Oeyserite 187 

Gibraltar  stone 187 

Girasol 187 

OrienUI 192 

Glass 187 

Oeothlte 187 

Gold 65,187 

Golden  stone 187 

Goldstone 187 

Gooseberry  stone 187 

Goshenite 187 

Goutted'eau 187 

Goattedesang 187 

Graphic  granite. 120,130,187 

Green  starstone 187 

Greenstone 187 

Grossularite 64,187 

Guamaodno 187 

Gypsum 65,123,130,187,201,205 
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ADVERTISEMENT. 


The  scientific  publications  of  the  United  States  National  Museum 
consist  of  two  series,  the  Proceedings  and  the  Bulletins. 

The  Proceedings^  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original,  and 
usually  brief,  papers  based  on  the  collections  of  the  National  Museum, 
presenting  newly  acquired  facts  in  zoology,  geology,  and  anthro- 
pology, including  descriptions  of  new  forms  of  animals,  and  revisions 
of  limited  groups.  One  or  two  volumes  are  issued  annually  and  dis- 
tributed to  libraries  and  scientific  organizations.  A  limited  number 
of  copies  of  each  paper  in  pamphlet  form  is  distributed  to  specialists 
and  others  interested  in  the  different  subjects  as  soon  as  printed. 
The  date  of  publication  is  printed  on  each  paper,  and  these  dates  are 
also  recorded  in  the  tables  of  contents  of  the  volumes. 

The  BvUetinSj  the  first  of  which  was  issued  in  1875,  consist  of  a 
series  of  separate  publications  comprising  chiefly  monographs  of 
large  zoological  groups  and  other  general  systematic  treatises  (occa- 
sionally in  several  volumes),  faunal  works,  reports  of  expeditions, 
and  catalogues  of  type  specimens,  special  collections,  etc.  The  ma- 
jority of  the  volumes  are  octavos,  but  a  quarto  size  has  been  adopted 
in  a  few  instances  in  which  large  plates^  were  regarded  as  indis- 
pensable. 

Since  1902  a  series  of  octavo  volumes  containing  papers  relating  to 
the  botanical  collections  of  the  Museum,  and  known  as  the  Contribu- 
tions from  the  National  Herhaarium^  has  been  published  as  bulletins. 

The  present  work  forms  No.  119  of  the  Bulletin  series. 

William  deC.  Ravenel, 
Administrative  Assistant  to  the  Secretary^ 
in  charge  of  the  United  States  National  Museum, 

Washington,  D.  C,  December  23, 1921. 
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PREFACE. 

In  the  year  1884  a  Section  of  Transportation  was  organized  in 
the  United  States  National  Museum  for  the  purpose  of  preparing 
and  assembling  educational  exhibits  of  a  few  objects  of  railroad 
machinery  which  had  been  obtained  both  from  the  Centennial  Ex- 
hibition held  in  Philadelphia  in  1876  and  still  earlier  as  incidentals 
to  ethnological  collections,  and  to  secure  other  collections  relating 
to  the  railway  industry. 

From  this  beginning  the  section  was  theoretically  enlarged  to  in- 
clude the  whole  field  of  engineering,  but  it  has  actually  enlarged 
in  the  fields  of  mechanical  engineering,  especially  the  early  develop- 
ments of  the  steam  engine,  locomotive,  and  internal  combustion  en- 
gine; electrical  engineering,  particularly  the  development  of  the 
telegraph,  telephone,  and  the  electric  light;  metrology,  particularly 
horology ;  and  naval  architecture. 

The  primary  object  of  these  collections  is  to  visualize  broadly 
the  steps  by  which  advances  have  been  made  in  each  field  up  to 
the  present  day;  to  show  the  layman  the  fundamental  and  general 
principles  which  are  the  basis  for  the  developments,  and  to  familiar- 
ize the  engineer  with  other  branches  of  engineering  than  his  own. 

While  this  purpose  has  been  continually  in  mind  to  those  in 
charge,  an  examination  of  the  collections  will  show  that  none  of 
them  has  reached  the  goal.  Some  lack  the  starting  points;  others 
have  certain  portions  of  their  development  completed ;  and  but  few 
may  be  said  to  be  up  to  date.  Many  reasons  might  be  given  for 
this  condition  of  affairs,  the  chief  ones  being : 

1.  The  Museum  is  dependent  almost  wholly  upon  gifts  or  loans 
for  augmenting  its  collections,  and  while  those  in  charge  know  what 
objects  are  desirable,  the  general  public  does  not. 

2.  Funds  for  the  employment  of  preparators,  model  makers,  etc., 
are  limited,  so  that  the  completion  of  the  collections  in  this  way 
is  a  slow  process. 

3.  Limited  exhibition  space,  which  has  prevented  in  some  instances 
the  acquisition  of  objects  of  particular  value  to  the  collections. 

The  general  limitations  of  the  collections  as  noted  are  applicable 
to  the  mechanical  engineering  collection,  and  this  catalogue  is  pre- 
pared in  the  belief  that  an  acquaintanceship  with  the  collection 
as  it  now  stands  will  lead  to  the  cooperation  necessary  to  make  it 
complete. 

C.  W.  M. 
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PART  I. 
AGENTS  OF  POWEK. 

MECHANICAL  ELEMENTS. 

The  desire  or  the  necessity  of  moving  some  heavy  object,  probably 
a  bowlder,  led  primitive  man  to  the  discovery  of  the  lever  and  its 
power  to  do  work.  His  first  application  undoubtedly  was  that  of 
placing  the  end  of  a  stick  of  wood  or  his  ever-present  club  under  the 
object  and  pulling  upward  on  the  other  end.  Thus  was  bom  the 
first  mechanical  element  which  has  survived  to  the  present  day,  and 
may  be  seen  in  a  variety  of  forms,  both  simple  and  complex,  such  as 
the  nail  puller,  can  opener,  scissors,  cogwheel,  typewriter  action,  etc. 

Next  in  order  of  discovery,  probably,  was  the  inclined  plane,  a 
very  old  mechanical  element,  which  is  even  to-day  applied  in  mecha- 
nisms of  wide  variety.  An  explanation  advanced  as  to  how  the 
placing  of  heavy  stones  in  the  building  of  the  pyramids  and  temples 
of  ancient  Egypt  was  accomplished  is  to  the  effect  that  inclined 
roadways  were  built  to  the  height  desired  and  that  the  massive  stones 
were  then  drawn  up  and  set  in  place.  Two  inclined  planes,  placed 
back  to  back,  form  a  wedge  whose  many  uses  need  not  be  enumerated. 
Then  followed  at  intervals  of  time  the  roller,  the  pulley  and  block, 
and  the  windlass,  all  coming  into  being  as  direct  aids  of  muscular 
effort. 

Ifodel  of  Roller,  Lever,  and  Inclined  Plane.    (Scale  1 : 6.)    Hade  in  the 

Ifuseum. 

The  combination  of  these  three  powers  made  it  possible  for  the 
engineers  of  antiquity  in  eastern  and  western  nations  to  transport 
and  lift  in  place  the  heavy  objects  of  which  monuments  and  temples 
were  constructed.  This  ancient  method  is  universally  adopted  for 
transporting  heavy  loads.  Cat.  No.  181,251  U.S.N.M. 
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Model  of  Method  of  Soiling  a  Marble  ColuniL    (Scale  1:6.)    Madeintbe 

Muflenm. 

This  method  of  rolling  a  load  was  in  vogue  in  Greece  about  560 
B.  C.  It  is  described  by  Vitruvius  (Book  X,  chap.  6)  and  was 
adopted  by  Ctesiphon  for  transporting  the  columns  from  the  quarry 
to  the  temple  of  Diana  at  Ephesus,  during  the  sixth  century  B.  C. 

Cat.  No.  181^7  U.S.N3f. 


FIO.   1. — THI  COMBINED  APPLICATION  OF  THE  lOLLEB,  LETER,  AND  IXCLIN'ED  PLANE. 

Model  of  Method  of  Boiling  a  Marble  Pritm.    (Scale  1 : 6.)    Made  in  the 

Mmenm. 

Vitruvius  writes  (Book  X,  chap.  6)  that  the  stone  "was  12  feet 
long,  8  feet  wide,  and  6  feet  high,"  and  that  "Paeonius  made  two 
wheels  about  15  feet  diameter,  and  fitted  the  ends  of  the  stone  into 


FIG.  2. — THE  ROLLING  LOAD. 


these  wheels.  To  connect  the  two  wheels  he  framed  into  them,  round 
their  circumference,  small  pieces  of  2  inches  square,  not  more  than  1 
foot  apart,  each  extending  from  one  wheel  to  the  other,  and  thus 
inclosing  the  stone.     Round  these  bars  a  rope  was  coiled,  to  which 
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the  traces  of  the  oxen  were  made  fast,  and,  as  it  was  drawn  out,  the  . 
stone  rolled  on  by  means  of  the  wheels."    The  method  of  the  rolling 
load  was  adopted  by  Paeonius  in  the  first  century  B.  C.  for  trans- 
porting the  new  base  of  the  colossal  statue  of  Apollo  from  the 
quarry  to  the  temple  erected  to  that  god. 

Cat.  No.  181,258  U.S.N.M. 

NATURAL  FORCES. 

The  time  came  in  the  course  of  civilization's  advancement  when 
power  requirements  exceeded  those  which  could  be  developed  by 
muscular  energy,  and  accordingly  man  proceeded  to  utilize  the 
natural  forces  about  him.  These  included  the  domesticated  animal, 
the  wind  and  the  water,  whose  potential  energy  was  converted  into 
work  through  the  medium  of  the  horse  gin  and  treadmill,  the  wind- 
mill and  the  water  wheel,  respectively.  Whereas  man  in  turning 
a  crank  by  hand  could  do  work  at  the  rate  of  about  one-tenth  horse- 
power a  minute  in  an  eight-hour  day,  the  ox  in  the  circular-track 
gin  could  develop  five-tenths  and  the  horse  eight-tenths  horsepower ; 
the  crude  windmill  about  4  horsepower;  and  the  crude  water  wheel 
about  the  same  amount. 

WINDMILLS. 

Wind  for  propelling  ships  was  developed  at  a  very  ea^ ly  date,  but 
the  time  of  its  use  for  industrial  purposes  is  much  later,  the  exact 
time  being  in  dispute.  Windmills  were  common  beginning  about 
the  twelfth  century  A.  D.  It  is  said  that  the  first  type  adopted 
to  present  the  vanes  or  sails  toward  the  wind  was  to  float  the  mill 
on  water  and  turn  it  as  required.  The  next  step  was  to  put  the 
mill  on  a  post  and  turn  the  building  on  this  as  an  axis.  Follow- 
ing this  the  cap  or  roof  only  was  revolved — a  Dutch  invention  of 
the  sixteenth  century.  The  progressive  improvements  which  fol- 
lowed consisted  mainly  in  governing,  regulating  the  sail  area  in 
accordance  with  the  wind's  force,  first  by  reefing  and  later  by 
altering  the  angles  at  which  the  sails  were  presented  to  the  wind. 

The  windmill,  of  course,  found  its  greatest  application  in  flat 
country,  and  in  Holland  was  probably  more  universally  adopted  than 
in  any  other  country,  there  being  at  one  time  12,000  mills  in  opera- 
tion, averaging  8  horsepower  each. 

The  modern  windmill,  used  mainly  for  raising  water,  is  much 
smaller  through  the  use  of  steel  and  lighter  metals.  Disks,  6  to  30 
feet  in  diameter,  made  up  of  a  number  of  vanes,  take  the  place  of  the 
cloth  sail.  In  one  type  in  particular  there  are  two  series  of  con- 
centric blades  fastened  to  the  purlines  of  a  braced  radial  frame. 
The  blades  are  fixed  at  an  angle  of  about  35°  to  the  plane  of  the 
wheel   and   a   peculiarly   constructed   mechanism   turns  the  wheel 
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edgewise  to  the  wind  to  stop  it,  or  to  regulate  the  position  to  conform 
to  the  wind  pressure. 

WATER  WHEELS. 

It  is  quite  probable  that  the  current  wheels  used  from  time  im- 
memorial, particularly  in  the  Orient,  for  raising  water,  and  locally 
known  as  the  Persian  wheel,  the  Noria  and  the  Tympanum,  were 
the  forerunners  of  the  water  wheel  usecj  for  the  development  of 
power.  At  all  events,  water  wheels  were  used  to  turn  mill  stones  in 
50  B.  C,  according  to  Strabo,  and  from  this  time  on  were  gradually 
improved,  particularly  as  to  their  efficiencies.  This  was  brought 
about  mainly  through  the  mode  of  directing  the  water  to  the  wheel 
so  that  there  were  developed  many  types,  such  as  the  overshot,  under- 
shot, breast,  flutter.  Barker,  and  several  others  whose  efficiencies 
ranged  from  as  much  as  75  per  cent  to  as  little  as  25  per  cent 

The  modern  development  of  the  water  wheel  is  the  turbine,  a 
water  wheel  revolving  on  a  vertical  axis  and  having  peculiarly 
shaped  buckets  or  vanes.  Its  greater  efficiency  and  ability  to  take 
advantage  of  high  as  well  as  low  falls  of  water  has  practically 
caused  the  elimination  of  the-  earlier  water  wheel.  Since  its  inven- 
tion by  Foumeyron  in  1823,  many  types  have  been  developed  which, 
however,  may  be  classified  into  high  and  low  pressure  turbines,  and 
further  subdivided  according  to  the  direction  of  flow  of  the  water 
through  the  machine.  Foumeyron  directed  the  water  to  the  center 
of  the  wheel  and  discharged  it  outward  (radially).  The  Chase  is 
just  the  reverse,  the  water  entering  at  all  points  around  the  cir- 
cumference and  escaping  at  the  center  and  downward.  Another 
type,  of  which  the  Jonval  is  an  example,  invented  in  1841,  receives 
the  water  above  and  directs  it  downward  through  a  set  of  guides  to 
the  wheel,  the  water  discharging  below. 

Model  of  Leffel  Double  Turbine  Water  Wheel.    Hade  and  Presented  by 

James  Leffel  &  Co. 

This  belongs  to  the  class  of  water  wheels  in  which  the  water  enters 
the  buckets  tangentially  at  the  surface  and  is  discharged  at  the 
center.  This  particular  turbine  has  two  sets  of  buckets,  one  with  a 
central  and  the  other  with  a  vertical  discharge,  each  receiving  its 
water  from  the  same  set  of  guides  at  the  same  time  and  the  water 
leaving  each  wheel  independently.  The  two  sets  are  cast  together 
and  attached  to  the  same  shaft.  Cat.  No.  180,193  U.S.N.M. 

STEAM  ENGINES. 

Connected  with  the  history  of  the  steam  engine  are  the  names 
Hero,  Anthemius,  da  Vinci,  Porta,  Branca,  de  Caus,  Marquis  of 
Worcester,  Papin,  Savery,  Newcomen,  and  Watt,  names  of  men 
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whose  efforts  to  utilize  steam  to  do  work,  date,  it  is  now  believed, 
from  50  A.  D.  to  1760  A.  D.  If  the  steam  engine  is  considered  in  its 
modern  sense,  however,  then  Hero's  "  aeolipile,"  and  the  engines 
made  by  Papin  about  1690  A.  D.,  are  the  only  true  ones,  for  those 
which  followed  Hero's  and  preceded  Papin's  engines  were  contri- 
vances for  raising  water  by  steam  and  had  no  means  of  operating 
machinery  directly,  although  they  raised  water  which  in  turn  oper- 
ated a  water  wheel. 

Hero's  engine  is  a  true  rotary  steam  engine  working  on  the  same 
principle  as  that  of  the  turbine.     Branca   (A.  D.  1629)    directed 


FIO.  8. — THE  LEFFEL  TURBINE. 


steam  to  strike  the  vanes  of  a  wheel,  causing  it  to  rotate.  Dr.  Denis 
Papin,  of  Blois,  France,  built  a  water  elevator  consisting  of  two 
vessels,  one  in  which  steam  was  generated  and  the  other  containing 
the  water  to  be  elevated.  The  former  was  equipped  with  a  safety 
valve  and  the  latter  contained  a  float  resting  on  the  water  and  upon 
which  the  steam  acted,  thus  decreasing  the  amount  of  condensation. 
This  float  was  the  precursor  of  the  piston,  invented  by  Papin. 
Thomas  Savery  patented  in  England  a  "  fire  engine  "  in  1698,  which 
raised  water  by  the  direct  pressure  of  steam  alternating  with  atmos- 
pheric pressure,  which  proved  to  be  the  first  practical  application 
of  steam  power. 
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There  existed  at  that  tune  a  great  sphere  for  the  employment  of 
such  an  engine  in  the  drainage  of  the  mines  of  Cornwall  and  Devon- 
shire, for,  although  the  miners^  made  use  of  both  animal  and  water 
power  to  clear  the  workings  from  the  steadily  increasing  flow  of 
water,  the  deepening  of  the  mines  increased  the  difficulties  of  remov- 
ing the  water  by  these  means,  and  the  limit  of  their  use  had  about 
been  reached.  Savery's  engines  were  erected  at  several  mines,  but 
only  at  those  whose  depth  did  not  exceed  the  maximum  lifting 
capacity  of  the  engine — about  80  feet.  For  deeper  mines  Savery 
proposed  the  erection  of  as  many  engines  as  the  increased  depth  of 
the  mine  required;  that  is,  a  mine  250  feet  deep  would  have  three 
engines,  one  80  feet  from  the  bottom,  another  80  feet  above  the  first, 
raising  water  from  a  sump  into  which  the  first  exhausted,  and  a 
third  engine  on  the  surface  to  raise  the  water  the  remaining  distance. 
This  maximum  lift  required  a  steam  pressure  of  30  pounds,  and  the 
fuel  consumption  of  the  engine  was  very  high,  so  that  the  combina- 
tion of  the  necessity  for  the  use  of  several  engines,  of  the  danger  of 
high  boiler  pressures,  and  of  the  low  fuel  efficiency  greatly  restricted 
the  use  of  Savery's  engine. 

It  is  probable  that  this  failure  prompted  Thomas  Newcomen  to 
turn  his  attention  to  the  subject,  and  about  1705  he  perfected  an 
engine  of  the  atmospheric  type,  which  was  without  any  of  the  features 
objected  to  in  the  Savery,  and  from  which  the  modem  steam  engine 
can  be  directly  traced.  Newcomen's  engine  differed  primarily  from 
Savery's  in  that  it  raised  water  by  atmospheric  pressure  alone,  the 
steam  being  only  used  to  create  a  vacuum. 

Although  Newcomen  included  all  of  the  valuable  features  of  the 
engines  of  his  predecessors  in  those  he  built,  the  finished  engine 
was  so  superior  to  any  that  had  gone  before  that  it  was  practically 
a  new  invention.  It  included  the  separate  vessel  in  which  to  gen- 
erate the  steam ;  likewise,  through  an  accident  which  punctured  the 
cylinder,  cold  water  was  injected  into  the  cylinder  in  order  to  effect 
a  speedy  vacuum  under  the  piston;  and  a  valve  gear  was  provided 
whereby  the  machine  could  be  made  to  repeat  its  movements  auto- 
matically. Since  Savery's  patent  was  sufficiently  general  to  cover 
Newcomen's  engine,  although  the  principal  was  different,  the  two 
joined  hands  in  the  construction  of  engines,  and  for  upward  of  60 
years  after  the  introduction  of  the  first  engine  Newcomen  engines 
proved  to  be  the  only  economical  agent  for  draining  mines. 

During  the  years  1763-1764  James  Watt,  while  engaged  in  repair- 
ing a  model  of  a  Newcomen  engine,  was  impressed  by  the  enor- 
mous consumption  of  steam  and  made  some  experiments  and  meas- 
urements of  the  temperature,  pressure,  and  volume  of  the  steam 
generated  in  the  model,  and  also  of  the  quantity  of  water  required 
to  condense  the  steam.    These  experiments  showed  that  the  chief 
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waste  in  the  engine  arose  from  cooling  of  the  cylinder  and  piston 
surfaces  by  the  water  spray  used  to  condense  the  steam.  To  reduce 
this  waste,  Watt  invented  the  separate  condenser,  which  when  in- 
stalled on  a  Newcomen  engine  cut  the  fuel  consumption  in  half. 
He  likewise  covered  the  top  of  the  cylinder  to  exclude  the  cold  air 
and  exposed  it  to  the  steam.  These  improvements,  together  with  the 
air  pump,  were  embodied  in  the  patent  secured  by  Watt  in  1769 
and  extended  in  1775  for  a  period  of  25  years,  just  at  the  time  when 
he  entered  into  partnership  with  Matthew  Boulton  for  the  manu- 
facture of  single-acting  beam  pumping  engines. 

The  changes  Watt  made  in  the  construction  of  the  engine  rendered 
it  almost  a  new  machine.  The  most  important  of.  these  improve- 
ments were : 

(1)  Surrounding  the  steam  cylinder  with  a  jacket,  inclosing  the 
whole  in  a  casing,  and  doing  away  with  the  necessity  of  introduc- 
ing into  the  cylinder  water  or  other  substances  colder  than  the  steam 
itself. 

(2)  Condensing  the  steam  in  a  separate  vessel. 

(3)  Removal  of  the  uncondensed  air  or  vapor  by  an  air  pump. 

(4)  Substitution  of  the  expansive  force  of  steam  instead  of  the 
pressure  of  the  atmosphere  acting  on  the  piston,  whereby  the  engine 
ceased  to  be  an  dtmaspheric  and  became  a  steam  engine. 

(5)  Use  of  grease  to  render  the  piston  steam-tight  instead  of  water, 
as  formerly  employed. 

(6)  Adaptation  of  the  principle  of  expansion  by  cutting  off  the 
steam  before  the  piston  had  finished  its  stroke. 

(7)  Introduction  of  the  double-acting  engine. 

(8)  The  mechanism  known  by  the  name  of  "parallel  motion." 
This  was  first  designed  for  the  double-acting  engine  to  replace  the 
toothed  rack  and  sector  required  for  giving  an  upward  as  well  as  a 
downward  propulsion.  It  was  afterwards  applied  to  single-acting 
engines,  being  a  much  more  suitable  method  of  connecting  the  piston 
rod  to  the  beam  than  the  original  arc  and  chain. 

All  of  these  inventions  were  protected  by  patents,  but,  independ- 
ently of  those  thus  secured,  Watt  made  other  alterations  of  very 
considerable  value.  Thus  he  changed  the  dome  boiler  formerly  used 
with  the  atmospheric  engine  to  the  wagon-shaped  one,  which  has 
since  been  applied  generally  to  low-pressure  engines.  By  this  change 
more  heating  surface  was  gained  for  a  given  cubic  content,  the  boiler 
was  more  easily  made,  and  was  of  a  more  convenient  form  for  setting. 
He  also  placed  the  boiler  upon  a  separate  foundation,  removing  it 
from  beneath  the  cylinder.  This  was  a  great  improvement,  for  in 
the  atmospheric  engine,  the  cylinder  of  which  stood  on  the  top  of 
the  dome  boiler,  the  vibration  caused  by  the  motion  of  the  engine  soon 
rendered  the  boiler  leaky  and  deranged  the  position  of  the  cylinder. 
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The  great  demand  which  resulted  for  steam  engines,  after  the 
introduction  of  Watt's  engines,  stimulated  other  inventors,  the 
most  prominent  of  whom  probably  was  Jonathan  Hornblower,  who 
in  1781  patented  and  constructed  the  compound  single-acting  engine 
with  a  high-pressure  cylinder  placed  between  the  low-pressure 
cylinder  and  the  beam  center.  On  account  of  the  low  boiler  pressure 
in  use  at  that  time,  this  engine  proved  less  economical  than  the  Watt 
engine,  and  since  it  made  use  of  the  separate  condenser  was  an 
infringement  of  Watt's  patent  of  1769. 

Upon  the  expiration  of  the  Watt  patent,  that  is,  about  1800,  an 
advance  began  in  the  development  of  the  steam  engine  which  is  still 
continuing.  The  vacuum  became  of  relatively  less  importance;  in 
fact,  with  the  high-pressure  engine  it  was  sometimes  dispensed  with 
entirely.  One  of  the  first  to  advocate  and  introduce  the  high-pres- 
sure engine  was  Richard  Trevithick,  who  patented  in  1802  a  semi- 
portable  engine  of  this  type.  The  application  of  this  engine  to  the 
locomotive  was  probably  the  most  important  step. 

Hodel  of  Hero's  Botary  Steam  Engine.    Deposited  by  the  United  States 
Department  of  the  Interior. 

The  philosopher.  Hero,  of  Alexandria,  Egypt,  prepared  a  treat- 
ise entitled  "  Spiritalia  seu  Pneumatica."  In  it  are  described  a 
number  of  interesting  forms  of  water  and  heat  engines,  and  among 
the  latter  an  apparatus  moved  by  the  force  of  steam  somewhat  as 
represented  in  the  model.  This  earliest  of  steam  engines,  which 
Hero  called  "aeolipile,"  consisted  of  a  globe  suspended  between 
trunnions  through  one  of  which  steam  enters  through  pipes  from  a 
boiler  below.  The  hollow-bent  arms  projecting  from  the  globe 
cause  the  vapor  to  issue  in  such  a  direction  that  the  reaction  pro- 
duces a  rotary  movement  of  the  globe,  just  as  the  rotation  of  reaction 
water  wheels  is  produced  by  outflowing  water. 

Cat.  No.  244,887  U.S.NAf . 

Model  of  Dr.  Denis  Fapin's  Atmospheric  Steam  Engine,  A.  D.  1690.    De- 
posited by  the  United  States  Department  of  the  Interior. 

The  apparatus  proposed  by  Dr.  Papin  consists  of  an  open-topped 
metal  cylinder  fitted  with  a  piston  and  piston  rod.  A  small  quantity 
of  water  is  placed  in  the  bottom  of  the  cylinder  and  heated  by  a  fire 
placed  underneath  until  the  steam  generated  forces  the  piston  to  rise 
to  the  top.  The  fire  was  then  removed  and  the  steam  gradually 
condensed,  forming  a  vacuum  within  the  cylinder,  and  thus  causing 
the  piston  to  move  downward  by  air  pressure  with  such  force  as  to 
enable  it  by  the  aid  of  a  rope  and  overhead  pulley  to  lift  a  weight. 
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Papin  stated  that  a  cylinder  2J  inches  in  diameter,  if  thus  worked, 
could  raise  a  weight  of  60  pounds  once  a  minute  through  a  height 
equal  to  the  stroke.  Cat.  No.  244,888  U.S.N.M. 

Copy  of  Drawing  of  Thomas  Savery's  '^  Fire  Engine  "  in  the  Philosophical 
Transactions  of  the  Eoyal  Society,  London,  England,  Volnme  21, 1699. 

In  1693  Thomas  Savery  patented  an  apparatus  "  for  raising  of 
water  and  occasioning  motion  to  all  sorts  of  mill  works  by  the  im- 
pellent force  of  fire."    No  drawing  of  the  arrangement  was  deposited 


FIG.  4. THB  EARLIEST  STEAM  ENGINE  WITH  A  PISTON,  1600. 

with  the  patent,  but  in  the  following  year  a  model  of  the  machine 
was  shown  to  the  Royal  Society  and  is  illustrated  in  their  Trans- 
actions. 

The  engine  consists  of  a  boiler  and  water  receiver  connected  by  a 
pipe  permitting  steam  to  pass  from  the  boiler  to  the  receiver.  The 
receiver  is  provided  with  suction  and  delivery  pipes  and  the  corre- 
sponding valves.  A  hand-worked  valve  admitted  steam  to  the  re- 
ceiver long  enough  to  blow  out  all  of  the  air.  The  valve  was  then 
closed  and  water  from  an  overhead  tank  was  turned  on  to  the  outside 
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of  the  receiver  which,  acting  as  a  surface  condenser,  condensed  the 
steam,  creating  a  partial  vacuum  within  the  receiver.  This  caused 
the  water  to  be  raised  from  the  well  or  other  reservoir  through  the 
suction  pipe  and  into  the  receiver,  where  it  assisted  in  the  further 
condensation  of  the  steam,  which,  in  turn,  resulted  in  the  complete 
filling  of  the  receiver  with  water.  Steam  was  then  turned  into 
the  receiver,  and  by  its  pressure  forced  the  water  out  through  the 
delivery  pipe,  the  suction  pipe  in  the  meantime  being  closed  by  its 
non-return  valve.  Cat.  No.  180,351  U.S.N3I. 

Photographic  Copy  of  an  Engraving,  Fnblished  in  1719,  of  Newcomen't 
En^e,  Erected  Near  Bndley  Castle,  StaSoxdshire,  England,  in  1712. 

This  is  believed  to  be  the  first  engine  constructed  by  Newcomen, 
and  it  is  interesting  to  note  that  the  self-acting  valve  gear  usuaHy 
ascribed  to  the  year  1718  was  in  use  here  six  years  before. 

The  engine  consisted  of  a  vertical  open-topped  cylinder  fitted  with  a  piston, 
which  by  chains  was  connected  with  one  end  of  a  beam.  The  other  end  of  the 
beam  was  similarly  connected  with  the  vertical  rods  of  a  pump.  The  center 
of  the  beam  was  fitted  with  trunnions  so  that  it  could  oscillate,  and  its  ends 
were  provided  with  arched  heads  so  that  the  chains  resting  on  them  would 
remain  vertical  when  the  beam  worked.  The  cyUnder  rested  on  top  of  the 
boiler,  so  that  when  a  valve  was  open  steam  could  enter  the  cylinder  and  allow 
the  piston,  which  was  being  puUed  up  by  the  weight  of  the  pump  rods  at  the 
other  end  of  the  beam,  to  rise.  When  the  piston  had  reached  the  top  of  the 
cylinder,  the  steam  was  shut  off  and  cold  water  from  an  overhead  supply  was 
admitted  in  a  Jet  at  the  bottom  of  tlie  cylinder,  which  condensed  the  steam  and 
formed  a  partial  vacuum,  whereupon  the  weight  of  the  air  forced  the  pist^m 
downwards.  Upon  completion '  of  this  downward  stroke,  the  injection  water 
was  cut  off.  Steam  was  then  admitted  for  the  next  upward  stroke,  during 
which  the  hot  water  at  the  bottom  of  the  cylinder  was  discharged  through  an 
eduction  pipe,  terminating  in  a  nonreturn  valve,  while  the  air  that  had  come 
into  the  cylinder  with  the  steam  and  injection  water  was  blown  out  through 
a  snifting  valve,  so  called  from  the  noise  it  made.    {The  Science  Museum,) 

The  top  of  the  cylinder  was  constantly  flooded  with  water  to  pre- 
vent the  entrance  of  air  into  the  cylinder.  Soft  packing  was  used 
around  the  piston,  for  cylinders  at  that  early  date  could  not  be 
machine  bored.  They  were  made  of  brass,  cast  as  thin  as  possible 
to  reduce  the  heating  and  cooling  losses. 

The  steam  and  injection  valves  of  the  engine  were  at  first  worked 
by  hand,  but  the  desire  of  a  boy,  Humphrey  Potter  by  name  (so  the 
story  goes),  to  play,  rather  than  operate  the  valves,  inspired  him  to 
attach  cords  to  the  oscillating  beam,  whereby  these  valves  could  b© 
opened  and  shut.  The  legend  on  the  print  gives  the  dimensions  of 
the  engine's  cylinder  as  21  inches  in  diameter  and  7  feet  10  inches 
long,  and  of  the  boiler  as  5  feet  6  inches  in  diameter  and  6  feet  1 
inch  high,  containing  13  hogsheads  (700  gallons)  of  water.  The 
pump  work  was  in  two  lifts,  each  of  75  feet. 

Cat.  No.  180,596  U.S.N.M. 
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Prints  of  Tames  Watt's  Steam-Tacketed  Single- Acting  Cylinder.  Photome- 
chanical Print  from  the  Hodel  in  Sonth  Kensington  Hnseum.  Two 
Views. 

The  engine  consists  of  an  external  cylinder  closed  at  top  and 
bottom,  and  an  internal  cylinder  closed  at  top  but  opened  at  the 
bottom  and  fitted  with  a  piston.  The  steam  entering  the  latter  would 
fill  the  part  of  the  cylinder  below  the  piston,  also  the  space  between 
the  two  cylinders,  hence  the  inside  cylinder  is  a  steam-jacketed  cyl- 
inder. A  pipe  connects  the  external  cylinder  to  the  separat  con- 
inder.  A  pipe  connects  the  external  cylinder  to  the  separate  con- 
denser. Both  the  external  and  internal  cylinders  were  made  of  tin 
plate  roughly  soldered  up.  Watt  complained  from  first  to  last  of  its 
being  leaky,  and  an  experiment  showed,  as  he  expected,  that  it  took  as 
much  steam  from  the  boiler  regardless  of  whether  it  was  working  or 
not.  This  model  is  presumed  to  be  a  very  early  one  and  may  have 
been  Watt's  first  attempt  with  a  steam-jacketed  cylinder  kept  hot  and 
separate  condenser  kept  cold.  Cat.  No.  180,623  U.S.N.M. 

Print  from  a  Hodel  in  Sonth  Kensington  Uusenm  of  a  Two^^ylinder  En- 
gine for  Donble  Action. 

In  the  patent  of  1782  Watt  states  that  there  are  various  arrange- 
ments that  may  be  made  of  the  several  engines. 

A  model  in  the  South  Kensington  Museum  is  supposed  to  show  a 
transition  state,  or  an  attempt  to  produce  a  double-acting  engine,  by 
two  single-acting  cylinders  connected  together  by  a  chain  over  a 
puUey. 

The  print  shows  two  single-acting  vertical  cylinders,  their  upper 
ends  connected  by  a  passage  without  valves,  their  pistons  having 
single-acting  valves  opening  upward,  the  eduction  pipes  entering 
the  bottom  of  each  cylinder  and  having  conical  valves.  Within  the 
eduction  pipes  is  a  small  pipe  terminating  in  a  jet  for  injecting  cold 
water,  thereby  converting  it  into  a  condenser.  There  are  also  air 
pumps  for  removing  the  water  and  air.  Its  action  is  as  follows: 
While  the  steam  in  the  left  cylinder  is  being  condensed,  it  is  also 
entering  the  right  cylinder,  and,  passing  through  the  valve  in  its 
piston  and  the  connecting  passage  between  the  upper  end  of  the 
cylinders,  it  forces  the  left  piston  into  the  vacuum.  When  this 
piston  arrives  at  the  end  of  its  stroke,  the  steam  and  injected  water 
is  reversed,  a  vacuum  is  formed  under  the  right  piston,  and  the  steam 
enters  the  left  cylinder,  etc.  The  drum  or  pulley  over  which  the 
chain  passes  is  given  a  reciprocating  motion  which  is  communicated 
to  a  beam  or  connecting  rod  by  a  long  pin  on  the  drum. 

Cat.  No.180,627  U.S.N.M. 
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Print  from  a  Model  in  Sonth  Kensington  Unseam  of  Tames  Watt's  Donble- 
Acting  Beam  Engine.    Patented,  1782. 

In  this  engine  the  chain  heretofore  connecting  the  piston  rod  to 
the  beam  is  discarded  and  a  parallel  motion  substituted,  enabling  the 
piston  to  push  as  well  as  pull  the  beam.  The  engine  is  also  double- 
acting,  the  steam  and  vacuum  operating  from  opposite  sides  of  the 
piston  at  the  same  time,  both  in  the  same  direction,  then  both  are 
reversed  and  the  piston  forced  the  other  way. 

Cat.  No.  180,625  U.S.N.M. 

Print  of  Tames  Watt's  Semirotary  and  Eotary  Engine.    Patented,  1782. 

Three  Views. 

The  semirotary  engine  has  a  piston  fixed  in  a  radial  line  to  the 
shaft  to  be  turned,  and  the  cylinder  fits  the  piston  as  it  moves  back- 
ward and  forward  through  a  considerable  arc  of  the  circle;  fixed 
inside  the  cylinder  at  one  part  is  a  fixed  stop  or  cylinder  bottom  for 
the  steam  to  act  against  either  way,  as  it  acts  against  the  piston  in 
either  one  direction  or  the  other.  It  was  intended  to  let  the  recipro- 
cating shaft  act  with  a  spur  wheel  on  two  racks  attached  to  the  pump 
rods.  There  was  an  unfinished  model  of  this  engine  in  the  "Wati 
Boom  "  at  Heathfield  Hall,  England,  no  doubt  made  partly  by  Watt's 
own  hands.  In  a  letter  of  Watt,  dated  27  September,  1782,  he  speaks 
of  this  model  as  having  been  made  so  far  in  1765  or  1766. 

The  rotary  engine  has  a  piston  fixed  as  an  arm,  and  a  radial  line  to 
the  shaft  to  be  turned.  The  cylinder  of  the  engine  fits  the  piston 
in  its  revolution,  there  being  at  one  point  a  flap  valve  hinged  to  the 
inside  of  the  cylinder,  whilst  its  other  end  rests  on  the  shaft  so  as 
to  form  a  cylinder  bottom  or  point  of  contact  for  the  steam  to  act 
against  when  acting  also  against  the  piston.  This  flap  valve  is  at  a 
slight  angle  to  a  radial  line,  so  that  when  the  piston  comes  around 
it  can  heave  it  up  so  as  to  get  past.  Cat.  No.  180,621  U.S.NJki. 

Print  from  a  Model  in  Sonth  Kensington  Unseam  of  Tames  Watt*s  Bnll 
Engine.    Patented,  1782.    Two  Views. 

This  engine  is  supposed  to  take  its  name  from  an  engineer  by  the 
name  of  Bull,  who  put  up  some  engines  in  Cornwall.  It  is  peculiar 
in  that  the  piston  rod  passes  out  at  the  bottom  of  the  cylinder  through 
a  stuffing  box,  the  beam  being  placed  below. 

Cat.  No.  180,626  U.S.N3f . 

Print  of  a  Single-Acting  Engine  With  a  Balance  Weight.   Hade  According 
to  Tames  Watt's  Patent,  1781. 

The  engine  is  single-acting  and  has  an  open-top  cylinder,  with  air 
pump,  condenser,  and  heavy  balance  weight  on  the  connecting  rod  to 
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give  the  impulse  in  one  direction,  whilst  the  piston  on  the  other  end 
of  the  beam,  by  means  of  the  vacumn  in  the  cylinder,  gives  the  impulse 
in  the  other  direction.  Cat.  No.  180,616  U.S.N.M. 

Print  from  a  Model  Showing  Two  Eotary  Hotions  in  Opposite  Directions 
from  the  Same  Engine.   Tames  Watt's  Patent,  1784.   Two  Views. 

A  crosshead  is  secured  to  the  beam  of  the  engine  from  the  ends 
of  which  two  connecting  rods  convey  the  power  to  two  separate 
shafts  by  "  Sun  and  Planet "  devices.  As  the  eight-hand  shaft  is 
placed  lower  than  the  other,  its  connecting  rod  is  jointed  to  a  lower 
part  of  the  beam  so  that  both  may  have  an  equal  motion  through- 
out their  entire  revolution.  This  was  probably  intended  for  rolling 
metals  for  coining.  The  gearing  by  spur  wheel  carries  the  power 
to  a  mill  for  slitting.  Cat.  No.  180,620  U.S.N.M. 

Print  of  Tames  Watt's  *^  Crown  Cam  Motion,"  Patented,  1718.    Adapted  to 
a  '^  Hoisting  Engine."    Two  Views. 

In  this  peculiar  method  a  heavy  crown  cam  is  fixed  on  a  vertical 
axis.  Beneath  it  is  a  rocking  frame  having  two  friction  rollers 
bearing  on  the  inclined  face  of  the  cam  on  its  opposite  sides.  The 
rocking  frame  is  moved  up  and  down  from  the  beam  of  the  engine. 
In  all  of  the  specifications  of  1781  the  engine  was  single-acting,  and 
to  produce  power  on  the  up  and  down  strokes  of  the  piston  the 
connecting  rod  was  heavily  loaded.  Cat.  No.  180,618  U.S.N.M. 

Print  of  Tames  Watt's  "  Sun  and  Planet "  Engine.    Patented,  1781. 

In  this  invention  the  Planet  is  an  internal  geared  wheel  on  the 
connecting  rod  and  is  held  in  gear  by  means  of  a  friction  roller  on 
the  lower  end  of  the  rod  running  around  a  fixed  oval  cam  or  guide 
block.  Cat.  No.  180,619  U.S.N.M. 

Print  of  Tames  Watt's  '^  Ladder  Hotion,"  with  Two  Fixed  Guide  Pins  or 
Rollers.    Patented,  1781. 

The  ladder  consists  of  a  long  rack  on  the  lower  end  of  the  con- 
necting rod,  as  much  like  a  ladder  as  possible,  working  against  the 
teeth  of  a  spur  wheel  fixed  on  the  shaft.  The  bottom  end  of  the 
connecting  rod  carries  a  friction  roller  working  in  a  large  opening 
in  the  guide  plate,  keeping  the  ladder  always  in  gear  with  the  spur 
wheel  on  the  shaft.  The  fixed  guide  pins  keep  the  ladder  in  gear 
the  greater  part  of  the  up  and  down  stroke  whilst  two  projecting 
pins  from  the  ladder,  one  at  the  top,  another  at  the  bottom,  keep  it  in 
gear  while  passing  the  centers.  Cat.  No.  180,617  U.S.N.M. 
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Print  of  Tames  Watt's  Balance  Wheel  Eotatiye  Engine. 

Watt  says  in  his  specification : 

When  steam  is  cut  off  at  one-quarter  the  stroke  there  must  be  an  equalizing 
arrangement  to  enable  the  piston  to  complete  its  stroke  when  pumping.  For 
this  purpose  the  upper  end  of  the  piston  rod  is  a  rack  working  into  a  toothed 
segment  On  the  other  end  of  the  bean>,  in  place  of  the  old  horsehead  meshing 
also  into  this  segment,  is  a  pinion  secured  to  the  shaft  by  a  flywheel.  At  any 
motion  of  the  beam  at  the  early  part  of  the  stroke  power  is  expended  to  give 
the  flywheel  motion,  and  the  momentum  thus  gained  is  expended  again  at  the 
last  or  weakest  portion  of  the  stroke,  thus  equalizing  the  power. 

Cat  No.  180,680  U.S.N.M. 

Print  which  Shows  the  Converting  of  Reciprocating  into  Botary  Motion. 

Tames  Watt,  1781. 

It  appears  that  J.  Pickard  in  1780  took  out  a  patent  for  converting 
reciprocating  into  rotary  motion  by  means  of  a  "  crank."  It  has  been 
said  that  Watt  would  not  attempt  to  make  any  terms  with  the  man 
nor  run  the  risk  of  a  lawsuit.  The  use  of  pins  in  disks  is  repre- 
sented. These  were  not  called  cranks  in  the  specification,  but "  paints 
of  attackment  of  the  cormecting  rodsJ'^  Another  sketch  represents 
an  eccentric  on  the  shaft,  the  connecting  rod  embracing  it  and  pro- 
vided with  three  friction  rollers  or  bearings.  Another  sketch  repre- 
sents the  well-known  "  Sun  and  Planet ''  motion  in  which  a  spur  wheel 
rigidly  fixed  on  the  end  of  the  connecting  rod  gears  into  a  spur  wheel 
of  equal  diameter  on  the  engine  shaft  and  is  held  in  gear  by  a  pro- 
jecting pin  and  friction  wheel  from  the  back  of  the  planet  wheel, 
traveling  in  a  circular  groove  concentric  with  the  shaft.  A  "  Spur 
Planet"  on  the  connecting  rod  and  an  internal  geared  disk  on  the 
shaft  held  in  gear  by  a  similar  method  to  that  shown  in  the  preceding 
sketch  is  also  represented.  Cat.  No.  180,615  U.S.N  JdL 

Print  of  Steam  Indioator  Dii^n^ams  Taken  with  Watt's  Indicator  by 
Edward  Cooper,  Esq.,  Angnst,  1840. 

There  is  one  view  of  a  full-power  diagram,  showing  the  card  and 
the  record  made  by  the  pencil  during  one  revolution  of  the  engine. 
The  card  is  first  ruled  with  perpendicular  lines  dividing  the  length 
of  its  horizontal  movement  into  10  equal  spaces,  corresponding  with 
the  stroke  of  the  piston  divided  into  the  same  ntunber  of  equal  divi- 
sions. The  black  horizontal  line,  the  "  atmospheric  line,"  shows  the 
position  of  the  pencil  when  not  affected  by  the  steam  or  vacuum  pres- 
sure. The  column  of  figures  at  the  left  of  the  diagram  shows  the 
pressure  in  pounds  to  the  square  inch;  those  above  the  atmospheric 
line  indicate  the  steam  pressure,  while  those  below  show  the  atmos- 
pheric or  vacuum  pressure.    The  irregular  black  line  was  made  by 
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the  pencil,  that  above  the  atmospheric  line  records  the  steam  pressure 
during  the  forward  stroke,  and  that  below  the  line  the  vacuum  pres- 
sure during  the  return  stroke.  The  area  inclosed  between  the  per- 
pendicular lines  and  the  lines  made  by  the  pencil  is  computed  to  find 
the  sum  of  the  average  steam  and  vacuum  pressure  to  the  square  inch 
of  the  piston  within  that  section,  and  the  result  in  pounds  and  decimal 
parts  placed  below.  The  sum  of  these  results  is  divided  by  ten  to 
find  the  average  pressure  on  the  piston  during  its  forward  and  return 
stroke.  With  this  data,  by  quite  simple  rules  the  actual  horsepower 
required  from  the  engine  to  do  the  work  at  the  time  the  diagram  was 
taken  is  easily  computed. 

There  is  also  a  friction  diagram  taken  to  show  the  powei^  neces- 
sary to  run  the  engine  and  connecting  machinery  when  not  doing 
work.  Cat.  No.  180,629  U.S.N.M. 

Print  of  Tames  Watt's  Steam  Engine  Indicator. 

In  this  indicator  the  rocking  beam  is  discarded  and  the  spiral 
spring  is  placed  above  the  piston,  the  cylinder  being  lengthened  for 
this  purpose.  A  pencil  is  attached  to  the  upper  end  of  the  piston 
having  an  up  and  down  motion  only.  The  pencil  rests  upon  a  card 
secured  to  a  light  frame  that  has  a  horizontal  motion  corresponding 
to  that  of  the  piston  in  the  engine's  cylinder  (though  much  less) 
given  to  it  by  a  cord  and  weight.  Cat.  No.  180,631  U.S.N.M. 

Prints  from  a  Model  of  Tames  Watt's  Tilt  Hammer. 

The  beam  of  the  engine  has  its  reciprocating  motion  converted  intc* 
the  rotary  motion  of  a  shaft  by  means  of  a  connecting  rod,  crank, 
or  other  device.  On  the  shaft  is  u  flywheel  and  the  cams  for  lifting 
the  hammer.  Two  hammers  are  shown,  one  lifted  by  a  cam  under 
the  "  belly  "  of  the  helve  like  an  ordinary  forge  hammer,  except  that  / 
the  helve  of  the  hammer  is  parallel  with  the  shaft.  The  other  ham- 
mer is  lifted  by  another  cam  depressing  the  tail  like  an  ordinary  tilt 
hammer.  Cat.  No.  180,624  U.S.N.M. 

Portion  of  Cylinder  of  a  Jonathan  Homblower  Steam  Engine.    Gift  of  the 
New  Jersey  Historical  Society. 

This  cylinder  is  part  of  the  first  stem  engine  on  the  western  con- 
tinent, imported  from  England  in  1753.  Concerning  it  the  Hon. 
Joseph  P.  Bradley,  Associate  Justice  of  the  Supreme  Court  of  the 
United  States,  wrote  under  date  of  September  20,  1875. 

The  steam  engine  (of  which  this  is  a  portion  of  the  cylinder)  was  the  first 
ever  erected  on  this  continent.  It  was  imported  from  England  In  the  year  1753 
by  CJol.  John  Schuyler  for  the  purpose  of  pumping  water  from  his  copper  mine 
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opposite  B^leville,  near  Newark,  New  Jersey.  The  mine  was  rich  in  ore  but 
had  been  worlced  as  deep  as  hand  and  horse  power  could  clear  it  of  water. 
Col.  Schuyler,  having  heard  of  the  success  with  which  steam  engines  (then 
called  fire-engines)  were  used  in  the  mines  of  (Cornwall,  determined  to  have 
one  in  his  mine.  He  accordingly  requested  his  London  correspondents  to  pro- 
cure an  engine  and  to  send  out  with  it  an  engineer  capable  of  putting  it  np 
and  in  operation.  This  was  done  in  the  year  named,  and  Josiah  Homblower. 
a  young  man  then  in  his  twenty  fifth  year,  was  sent  out  to  superintend  it 

Mr.  Homblower*8  father,  whose  name  was  Joseph,  had  been  engaged  in  tbe 
business  of  constructing  engines  in  Cornwall  from  their  Introduction  In  the 
mines  there,  about  1740,  and  had  been  an  engineer  and  engine  builder  from  the 
first  use  of  steam  engines  in  the  arts,  about  1720.  The  engines  constructed  by 
him  and  his  sons  were  the  kind  known  as  Newcomen's  engines,  or  Cornish 
engines.  That  brought  to  America  by  Josiah  was  of  this  description.  Watt 
had  not  then  invented  his  separate  condenser  nor  the  use  of  high  pressure. 
But  it  is  generally  conceded  that  for  pumping  purposes  the  Cornish  engine  has 
still  no  superior. 

About  1760  the  Schuyler  mine  was  worked  for  several  years  by  Mr.  Hom- 
blower himself.  The  approach  of  the  war  in  1775  caused  the  operations  to 
cease.  Work  was  resumed,  however,  in  1792  and  was  carried  on  for  several 
years  by  successive  parties.  It  finally  ceased  altogether  in  this  century,  and 
the  old  engine  was  br(^ken  up  and  the  materials  disposed  of.  The  boiler  and 
large  copper  cylinder  standing  upright  eight  or  ten  feet  high  and  as  much 
in  diameter,  with  a  fiat  bottom  and  a  dome-shaped  top,  was  carried  to  Phlla- 
deli^ia.  A  portion  of  the  dyinder  was  purchased  by  some  person  in  Newark. 
In  1864  I  met  an  old  man  named  John  Van  Emburgh,  then  a  hundred  years 
old,  who  had  worked  on  the  engine  when  It  was  in  operation  in  1792.  He 
described  it  very  minutely  and,  I  doubt  not,  accurately.  It  is  from  this  dfr 
scription  that  I  happened  to  know  the  kind  of  engine  It  was;  although  from 
the  date  of  its  construction  and  the  use  to  which  it  was  put,  t^ere  could  have 
been  but  little  doubt  on  the  subject.  Cat.  No.  180,143  U.S.NJt 

Model  of  B.  F.  Loper  Steam  Engine  (Working).   IT.  S.  Patent,  No.  4389» 
NoTember  26,  1845.   Transferred  from  United  States  Patent  Office. 

The  engine  is  arranged  to  operate  two  parallel  crankshafts  in  oppo- 
site directions  and  with  equal  velocities.  A  motion  is  brought  about 
by  means  of  a  connecting  rod  extending  from  the  steam  crossheads 
to  the  two  crank  shafts,  the  center  of  vibration  of  the  crossheads 
being  centrally  between  the  two.  Cat.  No.  251,297  U.S.N3L 

Model  of  Tohn  Ericsson  Steam  Engine.    17.  S.  Patent,  No.  6844,  Hovember 
6, 1849.    Transferred  from  United  States  Patent  Office. 

The  engine  is  designed  to  use  steam  expansively.  There  are  two 
vertical,  single-acting  beam  engines  placed  side  by  side  whose  cranks 
Die  connected  to  the  same  shaft  but  180  degrees  apart,  and  whose 
cylinders  are  of  different  sizes.  Steam  is  admitted  to  the  smaller 
cylinder  at  the  top  and  acts  directly  on  the  piston  for  a  portion  of 
its  stroke,  but  is  cut  off  at  a  given  point  and  acts  expansively  for 
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the  remainder.  At  the  end  of  the  stroke  a  slide  valve  opens  and  the 
steam  passes  the  top  of  the  larger  cylinder  where  it  acts  expansively 
on  the  piston,  pushing  it  downward.  The  size  of  this  second  cylin- 
der is  such  that  the  steam  is  able  to  exert  as  great  a  force  for  the 
full  stroke  as  it  exerted  in  the  first  cylinder.  At  the  same  time  that 
the  steam  is  passing  to  the  second  cylinder  a  portion  is  directed 
through  a  suitable  passage  to  the  underside  of  the  piston  of  the 
first  cylinder,  so  that  while  the  piston  of  the  second  cylinder  is  mov- 


FIG.   5. — BBICSSON    STEAM   BNGINB,  1849. 

ing  downward  by  the  expansive  force  of  the  steam  the  piston  of  the 
first  cylinder  is  balanced  during  its  return  motion  by  the  pressure 
of  steam  on  both  sides  of  it,  thus  making  available  the  full  pressure 
of  the  steam  on  the  piston  of  the  larger  cylinder. 

The  lower  end  of  the  second  cylinder  beneath  the  piston  is  in 
constant  communication  with  the  condenser.  The  upper  end  also 
communicates  with  the  condenser  by  means  of  a  valve-controlled 
passage  which  is  opened  when  the  piston  reaches  the  end  of  its 
stroke  and  permits  the  exhaust  of  steam  from  the  cylinder  so  that 
a  vacuum  is  created  above  as  well  as  below  the  piston,  permitting 


Digitized  by  VjOOQIC 


26  BUIXETIN  119,   U.   S.   NATIONAL.  MUSEUM. 

it  to  make  its  return  motion  in  a  vacuum  while  the  piston  of  the 
first  cylinder  is  being  carried  downward  by  direct  steam  pressure. 

Cat.  No.  251^99  U.S.N.M. 


FIG.  e. — SCHLAJiBAUM   OSCILLATING   STEAM   ENGINB,  186S. 

Model  of  H.  Schlarbaum  Oscillating  Steam  Engine.    XT.  S.  Patent,  Ho. 
39756,  September  1, 1863.  Transferred  from  United  States  Patent  Office. 

The  engine  is  a  high-pressure,  double-acting  one.  The  axis  of 
the  vertically  oscillating  cylinder  is  near  the  base,  forming  a  part 
of  the  lower  cover  of  the  cylinder  and  beneath  the  steam  and  ex- 
haust ports.  On  each  side  of  the  cylinder  and  at  right  angles  witli 
the  axis  of  oscillation  is  a  steel-lined  surface  from  which  steam 
ports  run  to  the  upper  and  lower  parts  of  the  cylinder.    The  steam 
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and  exhaust  pipes,  which  branch  off  from  trunk  lines  so  as  to  ex- 
tend to  each  side  of  the  cylinder,  terminate  in  a  steel-lined  head  or 
block  which  fits  closely  to  the  steel  surfaces  mentioned  above.  The 
openings  in  these  blocks  are  of  the  proper  diameter  and  distance 
from  each  other,  so  that  all  steam  connections  are  shut  off  when  the 
piston  is  at  the  end  of  its  strpke  and  open  when  it  is  in  the  middle  of 
its  stroke.  The  changes  of  steam  are  made  without  any  movement 
of  the  steam-conducting  headpieces,  but  by  the  movement  of  the 
cylinder  alone.  Cat.  No.  251,293  U.S.N.M. 

Model  of  W.  Sellers  Oscillating  Steam  Engine.   XT.  S.  Patent,  Ho.  127928, 
Tune  11,  1872.    Transferred  from  TTnited  States  Patent  Office. 

The  engine  is  equipped  with  a  curved  link  or  arc,  concave  toward 
the  axis  of  oscillation  of  the  cylinder,  which  is  provided  with  a 


PIO.  7. — WORTHINGTON  RTEAM   PUMP,  1859. 

means  of  varying  and  adjusting  the  degree  of  its  obliquity ;  an  ec- 
centric which  operates  this  link:  and  a  sliding  block  or  die  which 
ti*ansmits  motion  to  the  valve  of  the  engine.  The  objects  attained 
are,  first,  providing  an  improved  means  of  operating  the  valve  of 
the  engine;  and,  second,  providing  an  improved  means  of  guiding 
the  piston  rod  and  diminishing  the  wear  upon  the  stuffing  box. 

Cat.  No.  251,296  U.S.N.M. 

Model  of  H.  B.  Worthington  Steam  Pumping  Engine.    IT.  S.  Patent,  No. 
24838,  Tnly  18,  1859.    Transferred  from  TTnited  States  Patent  Office, 

The  engine  consists  of  two  direct-acting  pumping  engines  so  com- 
bined that  the  steam  and  exhaust  valves  of  each  engine  govern  the 
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motive  power  of  the  other,  thereby  insuring  the  constant  action  of 
at  least  one  pump  piston  upon  the  water  to  be  raised  and  relieving 
the  action  of  the  pump  from  shocks  and  concussions. 

The  attachments  to  bring  this  arrangement  about  are  alike  on  both 
engines.    A  complete  cycle  is  as  follows : 

When  steam  enters  the  cylinder  of  one  of  the  engines  its  piston 
commences  to  move  and  at  some  fixed  point  in  its  stroke  it  actuates 
the  steam  and  exhaust  valves  of  the  other  engine  through  a  series  of 


FIG.  8. — CORLISS  STEAM  PUMP,  1S79. 

levers.  Still  going  on,  it  completes  its  stroke  and  finally  terminates 
its  motion  by  closing  its  own  valve  by  means  of  a  stopping  lever. 
Meanwhile  tlie  piston  of  the  second  engine,  having  been  set  in  motion 
by  the  first,  has  commenced  its  own  stroke.  On  its  way  it  encounters 
and  moves  the  valve  of  the  first  engine  through  a  series  of  levers; 
continues  to  the  end  of  its  stroke,  closing  its  own  valve,  and  rests  until 
again  called  upon  to  move  by  the  first  engine.  Thus  one  piston  is 
put  in  motion,  proceeds  on  its  stroke,  actuates  the  valve  of  the  other 
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engine,  shuts  its  own  valve,  and  stops  with  no  power  to  move  again 
until  actuated  by  the  operation  of  the  other  engine. 

Cat.  No.  251,300  U.S.N.M. 

Model  of  Gkorge  H.  Corliss  Steam  Pumping  Engine.    U.  S.  Patent,  No. 
215803,  May  27,  1879.    Transferred  from  United  States  Patent  Office. 

The  interesting  feature  of  this  engine  is  an  oscillating  lever  hav- 
ing a  fixed  axis  at  one  end  and  a  connection  with  the  crank  and  fly- 


FIO.  9. MILLBR  ROTABY  ENGINE,  1859. 


wheel  at  the  other  end  which  is  in  combination  with  a  reciprocating 
pump  piston  or  plunger  connected  to  the  above  mentioned  lever  at  a 
convenient  point  between  its  ends.  It  gives  to  the  crank  in  its  con- 
nection an  increased  stroke  as  compared  with  that  of  the  pump. 

A  portion  of  the  steam  power  applied  to  the  pistons  is  directly 
utilized  in  working  the  pump  plungers  by  means  of  a  continuous 
piston  rod  which  extends  from  the  cylinder  into  and  through  the 
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pump  and  is  connected  by  a  link  to  the  middle  of  an  upright  lever 
oscillating  on  an  axis  on  its  lower  end  and  connected  by  a  horizontal 
connecting  rod  to  the  crank.  In  working  steam  at  the  high  rates  of 
expansion  indispensable  to  the  attainment  of  the  best  economic  re- 
sults, there  must  be  applied  to  the  pistons  during  certain  parts  of 
the  stroke  an  amount  of  steam  power  largely  in  excess  of  that  re- 
quired to  overcome  the  nearly  uniform  resistance  of  the  water  pres- 
sure on  the  plungers.  As,  in  the  regular  operation  of  the  engine,  this 
excess  is  immediately  transmitted  to  the  flywheel  to  be  applied  to  the 
plungers  before  the  termination  of  each  stroke,  it  is  important  that 
this  transmission  of  power  to  and  from  the  flywheel  should  be  at- 
tended with  the  least  possible  loss  by  friction.  The  introduction  of 
the  upright  levers  diminishes  this  loss  in  an  important  degree. 

Cat  No.  251,291  U.S.N.M. 

Model  of  Charles  Miller's  Eotary  Steam  Engine,  XT.  S.  Patent,  No.  83852, 
May  3,  1869.    Transferred  from  TTnited  States  Patent  Office. 

A  two-cylinder  engine  of  the  revolving-piston  type,  the  piston 
being  elliptical  in  shape,  with  the  major  axes  90  degrees  apart  and 
revolving  on  a  central  shaft.  Cat.  No.  251,292  U.S.N.M. 

Model  of  Tames  Piatt's  Eotary  Steam  Engine,  XT.  S.  Patent,  Fo.  34981, 
September  15, 1862.  Transferred  from  TTnited  States  Patent  Office. 

The  engine  is  of  that  type  in  which  the  cylinder  revolves  about  a 
stationary  abutment  head.  Two  pistons,  one  on  each  side  of  the 
abutment,  work  radially  within  and  rotate  with  the  cylinder.  The 
cylinder  is  concentric  with  the  shaft  and  is  divided  in  a  plane  per- 
pendicular to  the  axis  of  the  shaft  into  two  equal  parts,  secured 
together  about  the  periphery.  One  half  of  the  cylinder  is  secured 
firmly  to  the  shaft,  while  the  other  half  is  bored  centrally  much 
larger  and  fitted  with  a  stuffing  box,  through  which  and  into  the 
cylinder  passes  a  stationary  sleeve,  inclosing  the  main  shaft  and 
carrying  the  abutment. 

The  pistons  are  parallel  sided  and  are  fitted  into  slots  cut  through 
the  periphery  of  the  cylinder  but  inclosed  by  piston  boxes  bolted 
to  the  outside  of  the  cylinder.  The  piston  rods,  which  work  through 
stuffing  boxes  in  the  piston  boxes,  have  crossheads  attached  to  them 
to  the  ends  of  which  are  attached  guide  rods.  One  guide  rod  of 
each  piston  has  attached  to  it  two  friction  rollers  which  work  on  the 
inside  and  outside,  respectively,  of  a  laterally  projecting  rim  of  a 
stationary  cam  keyed  to  the  sleeve  surrounding  the  main  shaft. 
This  cam  holds  each  piston  stationary  in  relation  to  the  cylinder 
and  in  contact  with  the  edge  of  the  abutment  during  half  of  its 
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revolution  farthest  from  the  abutment  and  draws  it  out  far  enough 
to  pass  the  abutment  previous  to  its  arrival,  and  in,  after  passing. 

Steam  and  exhaust  passages  are  led  to  the  cylinder  through  the 
sleeve  inclosing  the  main  shaft.  Cat.  No.  251,294  U.S.N.M. 

AIR  AND  INTERNAL  COMBUSTION  ENGINES. 

The  expansion  of  air  upon  being  heated  and  its  contraction  on 
cooling  has  attracted  the  attention  of  many  persons  during  the  past 


VIO.  10. — PLATT  BOTABY  ENGINE,  1862. 


one  hundred  years,  and  has  led  to  the  invention  of  a  variety  of  hot- 
air  engines.  The  earliest  of  these  having  real  merit  was  patented 
in  England  in  1827  by  Dr.  R.  Stirling.  The  engine  consisted  of 
two  chambers  filled  with  air  and  connected  by  pipes  with  each  end 
of  a  cylinder  whose  piston  received  a  reciprocating  action  by  the 
alternate  expansion  and  contraction  of  the  air.  In  addition  the 
engine  was  equipped  with  a  regenerator  which  absorbed  some  of  the 
heat  of  the  air  as  it  passed  out  of  the  cylinder  and  gave  it  out  to  the 
incoming  air.  In  later  improvements  made  by  Stirling  the  air  was 
compressed  before  heating,  and  an  engine  was  designed  so  that  the 
same  air  could  be  used  over  and  over  again.  This  attempt  at  mak- 
ing a  theoretically  perfect  engine  was  more  economical  in  fuel  con- 
sumption than  any  double-acting  steam  engine  of  that  time,  but  the 
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heavy  expense  in  wear  and  tear  and  the  burning  out  of  parts  coun- 
teracted its  fuel  efficiency. 

The  great  restriction  to  the  development  of  the  hot-air  engine 
has  been  the  necessity  of  keeping  the  temperature  low  within  the 
cylinder,  with  the  result  that  its  efficiency  is  limited. 

John  Ericsson  of  New  York  constructed  an  air  engine  in  1834 
of  simple  design  in  which  hot  air  admitted  to  a  cylinder  moved  a 
piston  while  expanding  down  to  atmospheric  pressure.  In  1852 
Ericsson  built  some  large  engines  to  be  used  in  propelling  trans- 
Atlantic  vessels.  A  ship  was  so  equipped  but  never  made  an  ocean 
trip  other  than  from  New  York  to  Washington.  For  the  reasons 
noted,  large  hot-air  engines  have  since  Ericsson's  time  been  aban- 
doned but  small-powered  engines  are  being  made  for  light  work. 

The  earliest  internal-combustion  engine  was  the  gun.  The  use  of 
gunpowder,  however,  as  a  means  of  obtaining  mechanical  power  is 
of  comparatively  recent  date,  such  experiments  haying  been  made 
during  the  latter  part  of  the  seventeenth  century  by  Hautefeuille, 
Huygjens,  and  Papin.  Huygens  in  1678-79  exploded  a  charge  of 
gunpowder  in  the  bottom  of  a  vertical  cylinder.  The  greater  part  of 
the  air  and  of  the  gaseous  products  were  expelled  through  nonreturn 
valves,  but  the  remaining  gas  in  cooling  produced  a  partial  vacuimi 
below  a  piston,  which  then  descended  owing  to  the  atmospheric 
pressure  on  the  outside  and  in  so  doing  did  work  by  means  of  a  cord 
over  a  pulley. 

A  period  of  over  a  hundred  years  ensued  before  any  further  ex- 
periments were  made  utilizing  the  explosion  of  inflammable  gases. 
In  1794  an  English  inventor,  R.  Street,  secured  a  patent,  No.  1983, 
which  involved  the  vaporizing  of  spirits  of  turpentine  on  a  heated 
metal  surface,  mixing  the  vapor  thus  produced  with  air  in  a  cylinder, 
firing  the  mixture  by  an  outside  flame,  and  driving  a  piston  by  the 
explosion  produced.  Another  fifty  years  passed,  when  in  1844  one 
Stuart  Perry  of  New  York  procured  a  United  States  patent  for 
"  an  engine  to  be  operated  by  the  explosive  mixtures  of  inflammable 
gases  or  vapors."  Two  years  later  a  second  patent  was  granted  to 
Perry  for  improvements  made  on  the  original  engine. 

The  first  practical  gas  engine  was  developed  in  France  by  J.  J.  E. 
Lenoir  and  patented  in  1860.  Although  it  did  not  embody  any  new 
features,  it  was  successful.  To  start  the  engine  the  fly-wheel  was 
pulled  over,  thus  moving  the  piston,  which  drew  into  the  cylinder  a 
mixture  of  gas  and  air  through  half  its  stroke.  The  gas  was  then 
exploded  by  an  electric  spark  and  moved  the  piston  to  the  end  of 
its  stroke,  the  pressure  meanwhile  falling  by  cooling  and  expansion 
to  that  of  the  atmosphere  when  exhaust  took  place.  In  the  return 
stroke  the  process  was  repeated,  thus  resembling  a  double-acting 
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steam  engine  and  having  a  one-stroke  cycle.  The  engine  was  water 
cooled.  The  electric  spark  was  supplied  by  two  Bunsen  batteries 
and  an  induction  coil,  the  circuit  being  completed  at  the  correct  in- 
tervals by  contact  pieces  on  an  insulating  disk  on  the  crank  shaft. 

On  June  17,  1873,  a  United  States  patent  was  issued  jointly  to 
L.  C.  Errani  and  R.  Anders,  of  Belgium,  for  new  improvements  in 
dynamic  machines  which  the  inventors  called  "  a  motor  without  gas." 
The  invention  is  of  interest  in  that  petroleum  (presumably  the 
lighter  oils)  is  stipulated  and  used  for  the  propelling  force.  The 
motor  is,  in  general,  similar  to  an  ordinary  steam  engine,  including  a 
cylinder,  reciprocating  piston,  crank  and  flywheel,  and  valve  gear 
for  operating  through  a  cam  a  main  valve  connected  with  the  cylin- 
der. Shortly  after  Errani  and  Anders  received  their  patent,  a  patent 
was  granted  to  J.  Hock,  of  Vienna,  Austria,  Patent  No.  151129,  May 
19,  1874,  for  improvements  on  the  Errani  and  Anders  motor,  which 
improvements  resulted  in  the  making  of  the  first  practically  success- 
ful oil  engine. 

The  gas  and  oil  engines  developed  up  to  this  time  were  of  the  non- 
compression  type.  They  were  likewise  heavy  and  awkward  and  gave 
little  power.  But  about  the  time  that  Hock  obtained  his  patent, 
G.  B.  Brayton,  of  Boston,  Mass.,  obtained  a  patent.  No.  151468,  June 
2,  1874,  for  an  oil  engine  which  worked  on  a  constant  pressure  but 
without  any  explosion.  This  appears  to  be  the  earliest  compre^ion 
engine  to  use  oil. 

Probably  the  greatest  improvement  made  in  the  internal-combus- 
tion engine  was  the  compression  of  the  explosive  mixture  in  the 
engine  cylinder  before  ignition  and  the  introduction  of  a  practical 
engine  working  on  the  four-cycle  stroke.  Both  of  these  steps  were 
made  by  N.  A.  Otto,  of  Grermany,  and  patented  in  the  United  States 
August  14, 1877,  Patent  No.  194047.  The  compression  of  the  explo- 
sive was  Otto's  idea,  but  the  four-cycle  stroke,  it  is  now  conceded,  was 
proposed  by  A.  Beau  de  Rochas,  of  France,  in  a  treatise  published  in 
1862,  but  it  remained  for  Otto  to  develop  it  practically.  Although 
Otto  developed  and  patented  his  ideas  to  apply  to  the  gas  engine,  the 
advantages  were  soon  recognized  and  almost  immediately  applied  to 
the  oil  engine  and  are  still  so  applied,  further  improvements  being 
mainly  in  the  direction  of  higher  compression. 

Shortly  after  the  introduction  of  the  Otto  gas  engine,  a  motor  of 
this  type  was  brought  out  operated  by  an  inflammable  vapor  pro- 
duced by  passing  air  on  its  way  to  the  cylinder  through  the  light  oil 
known  as  gasoline.  A  further  supply  of  gasoline  was  subsequently 
drawn  into  the  cylinder  to  form  the  required  explosive  mixture  which 
was  then  compressed  and  fired.  The  Spiel  petroleum  engine  followed 
and  was  the  first  Otto  cycle  motor  which  dispensed  with  an  inde- 
52103—22 3 
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pendent  vaporizing  apparatus.  A  light  oil  of  a  specific  gravity  of  not 
over  0.725  was  injected  directly  into  the  cylinder  on  the  suction 
stroke  by  means  of  a  force  pump.  Upon  entering  it  formed  a  spray, 
was  mixed  with  air,  vaporized,  compressed,  and  ignited  as  in  the  gas 
engine. 


FIG.  11. — WHITING  AlB  AND  STEAM   ENGINE,  1679. 

Model  of  James  M.  Whiting  Air  and  Steam  Engine,  IT.  S.  Patent,  No. 
217757,  July  <22,  1879.    Transferred  from  United  States  Patent  Office. 

The  engine  consists  of  a  tubular  steam  boiler  of  ordinary  construc- 
tion, having  above  it  a  hollow  cylinder  which  is  connected  on  one 
side  and  at  the  top  by  pipes  from  the  boiler.  There  are  also  other 
pipe  connections  from  the  cylinder  to  an  air  pump  and  to  the  valve 
opposite  the  engine  proper. 

The  cylinder  is  so  constructed  and  connected  with  the  boiler  and 
encased  in  a  jacket  that  the  escaping  heat  may  be  utilized  in  keeping 
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the  cylinder  hot.  The  steam  and  air  are  not  superheated  after  being 
mixed  in  the  cylinder,  but  the  air  is  heated,  expanded,  and  mixed 
with  the  steam  within  the  heated  cylinder  and  acts  directly  upon  the 
piston  of  the  engine.  It  is  claimed  that  by  heating  and  expanding 
the  air  and  mixing  it  with  the  steam  all  at  the  same  time  a  large 
amount  of  air  may  be  used  without  condensing  the  steam  and  with- 
out losing  any  of  the  eflfective  power  resulting  from  the  sudden 
expansion  of  the  air. 

The  steam  generated  in  the  boiler  may  be  used  to  act  directly 
upon  the  engine  or  may  be  first  sent  through  the  preheated  cylinder 
and  mixed  with  air  and  from  there  proceed  to  the  engine. 

Cat.  No.  251.285  U.S.N.M. 


FIG.  12. — EBICSSON    AIB  ENGINE,  1865. 

Model  of  John  Ericsson  Air  Eng^e.    IT.  S.  Patent,  No.  13348,  1855. 
Transferred  from  United  States  Patent  Of^ce. 

The  engine  is  single  acting  and  consists  of  two  cylinders  open  at 
one  end  connected  by  a  crank  shaft,  the  two  cranks  being  180  degrees 
apart.  Each  cylinder  has  two  pistons,  an  inner  or  "  supply  "  piston 
and  an  outer  or  "  working "  piston.  The  rods  of  the  former  pass 
through  a  stuffing  box  in  the  latter  and  are  operated  through  a  series 
of  levers,  rollers,  and  cams  by  the  crank  shaft.  The  "working" 
piston  has  two  wrist  pins  on  either  side  of  the  stuffing  box  and  con- 
nected through  suitable  levers  to  the  crank  shaft. 

Above  the  cylinders  is  a  "  regenerator  "  consisting  of  a  box  filled 
with  coiled  tubing  through  which  the  cold  compressed  air  from  the 
cylinder  passes  on  its  way  to  the  heating  coils  ana  around  which  the 
hot  air,  after  doing  its  work  in  the  cylinders,  is  caused  to  circulate. 

When  the  pistons  of  one  cylinder  are  at  the  extremity  of  their  out- 
ward stroke,  those  of  the  other  cylinder  are  about  to  start  on  their 
outward  stroke  by  the  force  of  expansion  of  the  hot  air  admitted 
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from  the  heater.  The  outward  movement  of  the  pistons  of  cylinder 
No.  2  causes  the  pistons  of  cylinder  No.  1  to  start  their  instroke.  The 
"working"  piston  moves  slowly  but  the  "supply"  piston,  through 
its  mechanical  connections  to  the  crank  shaft,  moves  rapidly  and  in 
so  doing  draws  cold  air  after  it  through  an  open  valve  in  the  "  work- 
ing" piston,  and  drives  expanded  hot  air  ahead  of  it  through  the 
exhaust  valve  and  into  the  "  regenerator."  When  it  reaches  the  end 
of  its  stroke  the  exhaust  valve  closes  and  the  "  working  "  pist<m  con- 
tinuing inward  compresses  the  cold  air  ahead  of  it. 

As  the  "working"  piston  approaches  the  "supply"  piston  and 
about  reaches  the  end  of  its  stroke  an  intake  valve  opens,  admitting 
hot  air  from  the  heater.  The  expansion  of  this  air  in  the  cylinder 
head  acting  against  the  "  supply  "  piston  starts  it  on  its  outstroke  to 
meet  the  "working"  piston,  thus  assisting  in  the  further  compres- 
sion of  the  cold  air  for  an  instant,  after  which  the  opening  of  a  valve 
allows  the  compressed  air  to  pass  out  of  the  cylinder  and  into  the 
"  regenerator  "  tubes.  At  the  same  time  a  valve  opens  in  the  "  supply  " 
piston,  admitting  hot  air  to  the  area  between  the  two  pistons,  whose 
expansive  force  moves  the  "  working  "  piston  outward — the  "  supply  " 
piston  following  by  the  action  of  the  levers  to  which  it  is  attached. 

Cat.  No.  251,279  U.S.N.M. 

Model  of  John  Ericsson  Air  Engine.   IT.  S.  Patent,  No.  266052,  March  30, 
1880.   Transferred  from  United  States  Patent  Office. 

The  cylinder  of  the  engine  is  open  at  the  upper  end  and  contains 
two  pistons  designated  as  the  "  working  "  piston  and  the  "  exchange  " 
piston.  The  lower  part  of  the  cylinder  is  closed  and  is  intended  to  be 
heated  by  any  suitable  type  of  burner  or  fireplace.  The  "  working  " 
piston,  which  is  in  the  upper  part  of  the  cylinder,  is  packed  so  as  to 
work  air-tight.  The  "exchange"  piston,  which  is  of  considerable 
length  in  an  axial  direction,  is  so  much  smaller  than  the  cylinder 
that  an  annular  space  for  the  free  pa.ssage  of  air  is  left  between  its 
exterior  and  the  interior  wall  of  the  cylinder.  This  piston  is  hollow, 
the  upper  half  being  filled  with  cotton  or  other  fibrous  material, 
which  in  turn  is  separated  from  the  lower  end  of  the  piston  by  a 
layer  of  charcoal  or  other  nonconducting  material  so  as  to  protect 
the  cotton  from  the  heat  to  which  the  bottom  part  of  the  piston  is 
subjected.  The  "working"  piston  is  connected  by  a  hollow  rod  and 
short  side  links  with  a  beam  above  the  cylinder,  the  connection  being 
at  a  short  distance  from  the  fixed  center  of  oscillation  of  the  beam. 

The  beam  is  connected  at  a  much  greater  distance  from  the  other 
side  of  the  center  by  a  connecting  rod  with  a  short  crank  on  the  main 
shaft  of  the  engine.  This  short  crank  is  also  connected  by  a  rod  with 
one  arm  of  a  "  bell "  crank  lever  which  has  a  fixed  center  of  oscilla- 
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tion.  The  other  arm  is  connected  by  arched  side  rods  on  opposite  sides 
of  the  cylinder  by  an  arched  yoke.  The  piston  rod  of  the  "  exchange  " 
piston  passes  through  the  arched  rods  before  mentioned. 

The  movement  of  the  pistons  is  as  follows:  During  the  upward 
movement  of  the  "  exchange  "  piston  the  cool  air  from  the  upper  part 
of  the  cylinder  will  be  transferred  by  this  piston  through  the  annular 
space  between  it  and  the  cylinder  wall  to  the  bottom  and  lower  part 
of  the  cylinder.    The  air  so  transferred,  becoming  heated,  expands 


FIQ.  18. — EBIC8SON  AIB  ENGINE,  1880. 

in  the  lower  part  of  the  cylinder,  and  its  expansion  causes  it  to  force 
the  "working"  piston  upward — the  movement  of  the  "exchange" 
piston  being  about  three- fourths  completed  before  the  "working" 
piston  commences  its  upward  movement — and  when  the  "  working  " 
piston  has  nearly  completed  the  working  stroke  the  "  exchange  "  pis- 
ton begins  to  descend  and  forces  the  hot  air  back  from  the  lower  to 
the  upper  or  cooler  part  of  the  cylinder,  completing  its  stroke  by 
the  time  the  "  working  "  piston  has  made  about  one-third  of  its  return 
stroke.  The  "  working  "  piston  is  actuated  by  the  air  which  is  con- 
fined in  the  cylinder  and  which  is  caused  to  be  heated  and  cooled 
alternately  by  the  peculiar  motion  of  the  "  exchange "  piston.    The 
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water  in  a  water  jacket  surrounding  the  upper  portion  of  the  cyl- 
inder is  kept  in  circulation  by  a  pump  whose  piston  is  connected  with 
the  main  beam  on  the  same  side  of  the  center  of  oscillation  as  the 
"  working  "  piston. 

By  the  arrangement  of  the  crank  shaft,  the  centers  of  motion  of 
the  beam  and  bell-crank  lever,  and  their  individual  connections  a 
long  crank  with  a  short  stroke  of  the  "  working  "  piston  is  obtained. 

Cat.  No.  251,286  U.S.N.M. 


FIG.  14. — PEBBT  OAS  ENGINE,  1846. 


Model  of  Stuart  Ferry  Gas  Eng^ine.    IT.  S.  Patent,  No.  4800,  October  7, 
1846.    Transferred  from  United  States  Patent  Of^ce. 

This  engine  is  "to  be  operated  by  the  explosive  mixtures  of  in- 
flammable gases  or  vapors,"  the  particular  explosive  mixture  used, 
however,  being  that  of  air  and  gas  generated  from  spirits  of  tur- 
pentine. The  gas  generator  is  part  of  the  equipment  and  is  situated 
within  a  water  tank  which  also  surrounds  the  engine  cylinder. 

Cylindrical  tanks  beneath  the  engine  bed  contain  air  under  pres- 
sure filled  at  first  by  a  hand  pump,  but  after  the  engine  is  in  motion 
by  a  pump  operated  by  the  engine.  To  operate  the  engine  it  is 
first  necessary  to  heat  the  watei:  in  the  tank  by  some  outside  means 
in  order  to  vaporize  the  turpentine.  Gas  having  been  generated, 
the  extraneous  supply  of  heat  is  removed  and  air  from  the  air-supply 
tanks  is  admitted  into  a  valve  box  located  above  the  retort.  Through 
a  slide  valve  some  of  this  air  enters  the  retort,  is  mixed  with  the 
gas,  and  exits  through  suitable  apertures  to  passages  leading  to 
opposite  ends  of  the  cylinder.     The  admission  of  the  gas  to  the* 
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cylinder  through  these  intakes  is  controlled  by  valves  operated  by 
rods,  which  in  turn  are  operated  by  appropriate  cams  on  a  shaft 
receiving  motion  from  the  crankshaft.  The  exhaust  is  in  the  under 
side  of  the  cylinder. 

The  opening  of  the  intake  valve  permits  the  gas  to  pass  along 
the  intake  passage  to  the  cylinder.  At  one  point  in  its  travel  the 
gas  passes  over  a  hot  platinum  cup  previously  heated  by  the  burning 
of  a  portion  of  the  gas  obtained  through  a  by-pass  from  the  valve 
box.  The  red-hot  platinum  ignites  the  gas  and  the  resultant  ex- 
pansion forces  the  piston  to  the  opposite  end  of  the  cylinder.  Upon 
reaching  the  end  of  the  stroke,  the  intake  valve  at  this  end  of  the 
cylinder  opens,  admits  gas  which  is  similarly  ignited,  and  forces 
the  piston  back.  Such  is  the  cycle.  The  water  In  the  tank  serves 
a  variety  of  purposes.  It  keeps  the  engine  cylinder  sufficiently  cool 
for  efficient  operation — its  temperature,  however,  is  sufficiently  high 
to  vaporize  the  turpentine — and  it  lubricates  the  piston  rod  and 
prevents  it  from  being  overheated.  Another  interesting  feature  of 
the  engine  was  the  firing  of  the  charge  of  gas  by  heated  platinum, 
rather  than  a  naked  flame,  as  practiced  by  earlier  inventors. 

J  Cat.  No.  251,278  U.S.N.M. 

Model  of  0.  B.  Brayton  Oas  Engine.    U.  S.  Patent,  No.  125166,  April  2, 
1872.    Transferred  from  United  States  Patent  Office. 

The  motive  power  for  the  engine  is  obtained  by  burning  a  mix- 
ture of  air  and  illuminating  gas.  The  engine  consists  of  a  vertical 
cylinder  having  a  double-headed  piston.  Upon  the  down  stroke  of 
the  piston  a  quantity  of  gas  and  air  mixed  is  drawn  into  the  upper 
part  of  the  cylinder,  and  upon  the  upstroke  this  same  gas  is  forced 
out  of  the  cylinder  under  pressure  into  a  receiving  tank,  which  acts 
as  the  supply  tank  for  the  gas  to  be  used  as  the  motive  power. 

The  pressure  maintained  in  the  supply  tank  is  at  least  60  pounds  to 
the  square  inch.  In  the  bottom  of  the  cylinder  below  the  reach  of  the 
down-stroke  of  the  piston  there  are  placed  a  number  of  wire  gauze 
diaphragms.  They  serve  to  guard  the  passages  through  which  the 
gas  is  supplied  to  the  engine  and  cut  off  the  flame  after  the  gas  has 
been  ignited  from  the  supply  which  is  flowing  from  the  tank  when  the 
valve  connection  is  open.  This  valve  is  controlled  by  means  of  a 
revolving  cam  on  the  main  shaft.  The  design  of  the  cam  determines 
the  length  of  time  that  the  valve  remains  open,  a  spring  causing  it 
to  close  upon  the  instant  that  the  cam  ceases  to  hold  it  open.  A 
constant  flame  of  gas  is  maintained  upon  the  upper  surface  of  the 
wire  gauze  diaphragms  which  serve  to  ignite  each  charge  of  the  gas 
as  soon  as  it  passes  through  the  diaphragms.  Consequently,  upon 
ignition  the  steady  expansion  exerts  a  true  pressure  upon  the  piston 
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and  causes  it  to  move  upward.  Upon  completion  of  its  upward  stroke 
the  momentum  of  the  balance  wheel,  which  is  connected  by  means  of 
a  common  crank  and  links  to  the  piston,  causes  the  piston  to  descend. 
In  its  descent  a  cam  on  the  main  shaft,  acting  upon  a  lever,  opens  an 
exhaust  valve.  Cat.  No.  251,280  U.S.N.M. 

Model  of  Errani  and  Anders  Petroleum  Dynamic  Engine,  IT.  S.  Patent,  No. 
140021,  June  17,  1873.    Transferred  from  United  States  Patent  Office. 

The  engine  resembles  an  ordinary  steam  engine  whose  piston,  how- 
ever, is  actuated  by  the  expansive  force  resulting  from  the  ignition 
at  the  beginning  of  the  "  outstroke  "  of  a  mixture  of  petroleum  and 


Pia.  16. — ERBANI  AND  ANDERS  OIL  ENGINE,  1873. 

air  sprayed  into  the  cylinder  through  an  aperture  in  its  head.  The 
oil-spraying  device  operates  on  the  same  principle  as  that  of  the 
household  atomizer  and  cologne  spray.  Beneath  the  engine  i^  an  oil 
tank  from  the  bottom  of  which  protrudes  a  vertical  tube.  This  is  sur- 
rounded by  an  air  chamber  whose  upper  end  terminates  in  a  nozzle 
opposite  the  aperature  in  the  cylinder  head.  Blasts  of  air  obtained 
from  a  rubber  bulb  intermittently  compressed  by  the  action  of  a 
plunger  operated  by  a  crank  on  the  main  shaft  fill  the  air  chamber, 
forcing  the  oil  up  the  tube  and  out  of  the  nozzle  together  with  air 
into  the  engine  cylinder.  Upon  the  ignition  of  the  oil  by  an  electric 
spark  expansion  moves  the  piston  forward  to  the  end  of  its  stroke, 
and  the  impetus  thus  given  to  the  flywheel  returns  the  piston  to  its 
normal  position  ready  for  a  repetition  of  operations.  The  quantity 
of  oil  sprayed  into  the  cylinder  is  regulated  by  a  cock  in  the  charging 
pipe  of  the  oil  tank.  When  this  cock  is  open  all  of  the  air  forced 
into  the  air  chamber  by  the  bulb  compressor  passes  out  of  the  oil  tank 
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through  the  cock  and  exerts  no  pressure  on  the  oil  which,  therefore, 
can  not  rise  to  the  nozzle,  and  the  engine  stops. 

Cat.  No.  251,283  U.  S.  N.M. 

llodel  of  Julius  Hock  Petroleum  Engine.    IT.  S.  Patent,  No.  161129,  Kay 
19, 1874.    Transferred  from  United  States  Patent  Office. 

This  is  one  of  the  earliest  types  of  internal  combustion  engines  in 
-which  liquid  petroleum  is  sprayed  into  the  cylinder  and  ignited.    Oil 


FIG.  16.— HOCK  OIL  BNQINE.      THE  FIRST  SUCCESSFUL  ONE,  1874. 

is  supplied  to  the  motor  from  an  air-tight  tank,  the  quantity  being 
regulated  by  raising  or  lowering  a  plunger  immersed  in  the  oil.  The 
cylinder  end  of  this  oil  supply  pipe  is  nozzle-shaped  and  is  screwed 
into  the  cylinder  head.  Arranged  in  the  cylinder  head  also  are 
one  or  more  air  nozzles  directed  across  the  path  of  the  oil  and 
supplied  with  air  from  a  bulb  similar  to  that  on  the  Errani  and 
Anders  motor.  The  mixture  of  oil  and  air  is  ignited  by  a  flame  of 
gas  directed  horizontally  into  the  cylinder  through  a  hole  in  its  head. 
The  gas,  which  is  naphtha,  is  obtained  from  a  generator  attached  to  the 
bulb  compressor,  which  generator  consists  of  a  tank  containing  pe- 
troleum. Air  from  the  compressor  is  forced  through  the  petroleum, 
yielding  a  mixture  of  naphtha  and  carbonized  air.    A  portion  of  this 
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gas  passes  directly  to  the  engine  cylinder  at  intervals  and  the  balance 
is  stored  in  a  tank  to  supply  a  gas  burner  whose  flame  is  in  the  path 
of  the  petroleum  igniting  gas,  and  ignites  it  as  it  passes  into  the 
cylinder. 

The  engine  cycle  is  as  follows :  The  gas  burner  is  lighted  and  the 
flywheel  turned.  During  the  forward  motion  of  the  engine  piston  a 
small  amount  of  petroleum  is  admitted  and  atomized  by  air.  After 
the  piston  has  moved  a  quarter  stroke  the  air  bulb  is  compressed, 
causing  a  blast  of  carbonized  air  and  gas  to  be  emitted  from  the  gen- 


FIG.  17. — DRAYTON    OIL   ENGINE.       OIL   UNDER   PRESSURE,  1874. 

erator.  The  mixture  exits  through  a  nozzle,  is  immediately  ignited 
by  the  flame  of  the  gas  burner,  proceeds  into  the  cylinder,  and  ignites 
the  petroleum  vapor  within.  The  pressure  created  by  the  resulting 
combustion  closes  all  valves  and  forces  the  piston  forward  to  the  end 
of  its  stroke  and  the  impetus  of  the  flywheel  brings  the  piston  back 
ready  for  the  next  charge.  Cat.  No.  251,282  U.S.N3f. 

Model  of  0.  B.  Brayton  Oil  Engine.    IT.  S.  Patent,  No.  161468,  Tune  2, 
1874.    Transferred  from  United  States  Patent  Office. 

The  engine  consists  of  a  vertical  cylinder,  single  acting.    On  the 
crank  shaft  are  two  cams  which  operate  the  intake  and  exhaust 
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valves  located  in  the  cylinder  head.  To  the  rear  of  the  engine  proper 
is  an  air  tank  with  air  under  pressure  as  great  as  60  pounds  a  square 
inch,  maintained  by  the  engine  itself.  A  suitable  valve  regulates  the 
amount  of  air  passing  out  of  the  tank  to  the  intake  pipe.  Surround- 
ing the  intake  is  an  annular  space  stuffed  with  some  absorbent  mate* 
rial  which  is  saturated  at  each  revolution  with  a  prescribed  quantity 
of  oil,  the  saturation  being  accomplished  by  a  suction  and  force 
pump  operated  by  a  cam  and  connecting  rod  on  the  main  shaft. 

Above  the  intake  pipe  and  the  surrounding  annular  chamber  is  a 
circular  opening  in  which  is  placed  a  wire  gauze  diaphragm  on  the 
upper  surface  of  which  gas  is  constantly  burning,  the  gas  being  sup- 
plied from  an  outside  source. 

To  operate  the  engine  the  gas  above  the  wire  diaphragm  is  ignited 
and  the  intake  valve  opened.  Air  from  the  tank  enters  the  intake 
pipe  and  in  passing  upward  permeates  the  absorbent  material  charged 
with  oil  through  holes  in  the  walls  of  the  intake  pipe.  The  oil  now 
vaporized  and  mixed  with  air  continues  upward,  passes  through  the 
wire-gauze  diaphragm,  and  is  ignited.  The  resultant  expansion 
moves  the  piston  upward  and  the  impetus  of  the  flywheel  returns  it. 
Should  the  temperature  of  the  air  be  too  low  to  vaporize  the  oil,  its 
pressure  is  sufficient  to  drive  the  oil  out  of  the  absorbent  in  the  form 
of  a  tine  spray  which  upon  striking  the  wire-gauze  diaphragm  is 
instantly  vaporized,  mixes  with  air,  and  is  ignited  as  under  normal 
conditions.  Cat.  No.  251,. 281  U.S.N.M. 

Model  of  N.  A.  Otto  Gasoline  Engine.    IT.  S.  Patent,  No.  194047,  August 
14, 1877.    Transferred  from  United  States  Patenj;  Office. 

In  gas-motor  engines  constructed  before  the  invention  of  Doctor 
Otto,  an  explosive  mixture  of  combustible  gas  and  air  was  intro- 
duced into  the  engine  cylinder  where  it  was  ignited,  resulting  in  a 
sudden  development  of  heat  and  expansion  of  the  gases.  A  great 
portion  of  the  useful  effect  was  lost,  however,  by  the  absorption  of 
heat,  because  no  special  provision  was  made  for  allowing  the  gases 
to  expand  rapidly.  In  the  Otto  engine,  however,  an  intimate  mix- 
ture of  combustible  gas  or  vapor  and  air  is  introduced  into  the  cylin- 
der, together  with  a  separate  charge  of  air  or  gas  that  may  or  may 
not  support  combustibles,  in  such  a  manner  and  in  such  proportions, 
that  the  particles  of  the  combustible  gaseous  mixture  are  more  or  less 
dispersed  in  an  isolated  condition  in  the  air  or  other  gas.  so  that  on 
ignition,  instead  of  an  explosion  ensuing,  the  flame  will  be  communi- 
cated gradually  from  one  combustible  particle  to  another,  thereby 
effecting  a  gradual  development  of  heat  and  a  corresponding  gradual 
expansion  of  the  gases  which  will  enable  the  motive  power  so  pro- 
duced to  be  utilized  in  the  most  effective  manner. 


Digitized  by  VjOOQIC 


44  BULLETIN   U9,   U.   S.   NATIONAL  MUSEUM. 

The  engine  is  single-acting  and  when  exerting  its  full  power  makes 
one  explosion  or  working  stroke  in  every  four  strokes.  Assuming  the 
piston  to  be  at  the  end  of  its  instroke  and  about  to  be  moved  through 
its  outstroke  by  the  momentum  of  a  flywheel,  a  slide  valve  opens  to 
admit  air  into  the  cylinder.  As  the  outstroke  proceeds,  the  air  sup- 
ply is  cut  off,  and  the  combustible  gas  intimately  mixed  with  air  is 
drawn  in  until  the  piston  has  arrived  at  the  end  of  its  outstroke. 
The  gas  port  then  closes  and  the  piston  is  caused,  by  the  momentum 
of  the  flywheel,  to  perform  its  instroke,  whereby  the  charge  of  gaseous 
mixture  and  air  that  filled  the  cylinder  at  atmospheric  pressure  will 
be  compressed.    About  the  time  for  the  beginning  of  the  second  out- 


PIG.  18. OTTO   GASOLINE    ENGINE.      THE   FIRST  rOUB-CYCLB    MOTOB,  1877. 

stroke  the  gas  is  ignited  and  the  gradual  expansion  of  the  gases 
causes  the  piston  to  complete  its  second  outstroke.  The  second  in- 
stroke then  expels  the  products  of  combustion  through  an  exhaust 
valve  which  remains  open  during  this  second  instroke.  The  next 
outward  stroke  then  commences  a  fresh  cycle  by  taking  in  a  new 
charge  of  air  and  gas. 

By  compressing  the  charge  before  firing  it,  nearly  double  the 
amount  of  air  that  otherwise  would  be  permissible  can  be  present  in 
the  mixture  without  preventing  its  being  ignited,  this  additional 
cushion  moderating  the  violence  of  the  explosion  and  giving  a  more 
sustained  pressure  during  the  working  stroke. 

The  cylinder  is  water- jacketed  and  the  gas  and  air  are  admitted 
by  a  slide  valve  which  serves  also  as  an  igniting  valve,  carrying  a 
pocket  of  flame  from  an  external  light  to  a  small  port    The  exhaust 
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valve  is  of  the  drop  type  and  is  placed  at  the  side  of  the  cylinder. 
Both  valves  are  actuated  by  a  shaft  driven  by  gearing  at  one-half  the 
speed  of  the  crank  shaft.  The  speed  of  the  engine  is  regulated  by  a 
centrifugal  governor  which,  when  the  normal  speed  is  exceeded,  pre- 
vents the  admission  of  gas  so  that  no  explosions  take  place  until  the 
sjxeed  has  fallen  to  the  prescribed  limit.     The  engine  may  be  arranged 


FIG.  19. LANGLEY  AERODROME  ENGIXE,  1901. 

to  be  double-acting  by  providing  the  requisite  valve  gear  for  each 
end  of  the  cylinder.  Cat.  No.  251,  284  U.S.N.M. 

Five-cylinder  Water-cooled  Gasoline  Motor.  Made  in  the  Smithsonian  In- 
stitution Shops  by  Charles  M.  Manly  for  the  full-size  Langley  Aerodrome, 
1901. 

This  four-cycle  engine  has  stationary  cylinders  arranged  radially 
on  a  central  drum.  They  are  made  of  seamless  steel  tubing,  lined 
with  cast-iron  liners  one-sixteenth  of  an  inch  thick  shrunk  into  them. 
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The  combustion  chambers  entering  the  side  of  each  cylinder  near  the 
top  are  turned  out  of  solid  steel  f  orgings  and  secured  to  the  cylinders 
by  brazing. 

All  five  piston  rods  operate  on  one  crank  pin.  One  of  these  rods 
is  formed  of  a  steel  forging  terminating  in  a  sleeve  which  encircles 
the  crank  pin  and  is  provided  with  a  bronze  lining  in  order  to  insure 
a  proper  bearing  surface  between  the  connecting  rod  and  the  crank 
pin.  The  upper  half  of  this  steel  sleeve  forms  an  integral  part  of 
the  main  connecting  rod  and  is  rounded  off  to  a  true  circle  on  its  ex- 
terior circumference  except  at  the  point  where  the  rod  joins  it.  The 
other  four  rods  terminate  in  bronze  shoes  which  bear  on  the  exterior 
of  the  steel  sleeve  and  are  held  in  contact  by.  cone  nuts  threaded  to 
the  sleeve  and  locked. 

On  one  side  of  the  crank  shaft  and  near  the  crank  arm  is  a  double- 
pointed  cam  bearing  on  the  exterior  of  the  hub  of  the  drum  and 
driven  by  suitable  gears  at  one-fourth  the  speed  of  the  crank  shaft 
The  cam  operates  the  exhaust  valves  of  all  cylinders  through  rollers 
and  punch  rods  in  contact  with  the  exhaust- valve  stems. 

The  gasoline  manifold  consists  of  a  tube  bent  to  a  circle  and  having 
five  branch  tubes  each  leading  to  one  of  the  automatic  inlet  valves 
which  fits  removable  cast-iron  seats  fastened  in  the  upper  part  of  each 
combustion  chamber.  The  cooling  water  is  led  to  the  cylinder  jackets 
on  the  starboard  side  through  a  circular  tube  connected  by  a  pipe 
with  a  centrifugal  pump.  The  hot  water  manifold  is  likewise  cir- 
cular and  situated  on  the  port  side.  The  water  is  led  from  the 
jackets  through  the  manifold  and  through  two  connections  to  two 
radiators. 

The  total  weight  of  the  engine  is  approximately  124  pounds,  and 
the  entire  power  plant  including  cooling  water,  carbureter,  batteries, 
etc.,  weighs  less  than  five  pounds  to  the  horsepower.  Maximum 
power  developed  was  52  horsepower  at  950  revolutions  per  minute. 

Cat.  No.  248,651  U.S.N.M. 

Adams-Farwell  Five-cylinder  Bevolving  Gasoline  Motor.    Hade  by  The 
Adams  Go.    Presented  by  the  Oyro  Motor  Co. 

This  is  a  four-cycle  air-cooled  motor  with  the  cylinders  bolted  to- 
«:ether  and  revolving  around  a  vertical  crank  shaft  which  is  keyed 
to  a  stationary  base.  The  pistons  are  connected  to  the  same  crank 
pin,  which  is  part  of  the  crank  shaft,  so  that  the  pistons  can  travel 
only  in  a  perfect  circle  about  their  common  center.  The  circle  de- 
scribed by  the  pistons  being  eccentric  to  that  of  the  cylinders,  the 
pistons  approach  and  recede  from  the  cylinder  heads.  The  position 
of  the  cylinders  in  relation  to  each  other  permits  the  use  of  a  single 
throw  crank  and  also  makes  it  possible  to  operate  five  valve  rods  from 
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one  cam,  each  rod  operating  two  valves.  The  valves  closing  out- 
wardly are  held  shut  by  centrifugal  force,  which  also  opens  the  inlet 
valve  by  its  action  on  the  valve  rods.  No  throttle  control  is  used, 
but  the  control  consists  in  regulating  the  closing  of  the  inlet  valve 
so  as  to  retain  only  the  required  charge  of  gasoline  in  the  cylinder, 
allowing  the  balance  of  the  gasoline  to  be  drawn  in  by  the  next  cyl- 
inder. 

The  cylinders  are  4J-inch  bore  and  S^-inch  stroke,  developing  36 
horsepower  at  1,500  revolutions  a  minute,  the  maximum  speed.  Total 
weight  is  about  97  pounds,  equal  to  about  2.7  pounds  to  the  horse- 
power. 


FIG.  20. HAYNES  SIX-CYLINDER  AUTOMOBILE  ENGINE,  1914. 

This  motor  was  used  by  Mr.  Emile  Berliner,  of  Washington  City, 
in  helicopter  experiments  during  the  years  1907-8. 

Cat.  No.  276,602  U.S.N.M. 

Six-Cylinder  Gasoline  Motor.    Made  and  Presented  by  the  Haynes  Auto- 
mobile Co.,  1914. 

This  is  an  example  of  the  "  power  plant "  designed  for  use  in 
certain  of  the  automobiles  built  by  the  Haynes  Co.  in  1914.  Selected 
portions  of  the  motor  have  been  cut  away  so  as  to  show  the  working 
parts  in  operative  relation. 

The  engine  has  six  water- jacketed  L-head  cylinders,  4i-inch  bore 
and  5i-inch  stroke,  cast  in  pairs  and  bolted  to  the  crank  case.  The 
intiike  and  exhaust  valves  are  on  the  same  side  of  the  cylinders,  the 
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valves  being  of  the  poppet  type  operated  by  a  cam  shaft  geared  to 
the  crank  shaft.  The  oiling  system  is  splash  and  gravity  feed  to 
the  main  bearings  and  idler  gear  and  also  a  constant  feed  to  the  oil 
basins*  in  the  crank  case.  An  oil  pump  of  the  plunger  type  operated 
by  an  eccentric  on  the  cam  shaft  circulates  the  oil.  The  motor  is 
equipped  with  the  Leece-Neville  electric  starting  and  lighting  sys- 
tem, composed  of  a  generator,  motor,  storage  battery,  and  starting 
control,  operated  through  the  clutch  pedal.  It  is  also  fitted  with 
the  Vulcan  electric  gear  shift,  operated  by  a  push-button  switch. 
The  buttons  control  the  operation  of  a  set  of  electromagnets,  one 
for  each  of  the  three  forward  speeds  and  one  for  the  reverse.  To 
the  clutch  pedal  is  connected  a  mechanical  neutral  device  and  a  small 
mechanical  master  switch  which  completes  the.  circuit  to  the  storage 
battery  for  energizing  the  electromagnets.  Ignition  is  obtained 
through  a  high-tension  magneto  geared  to  the  crank  shaft.  The 
carbureter  is  of  the  Stromberg  make,  whose  inlet  manifold  is  1^ 
inches  in  diameter.  The  gasoline  feed  is  under  pressure  supplied 
by  a  hand  pump  and  mechanical  air  pump  on  the  motor.  The 
cooling  water  is  circulated  by  a  centrifugal  pump  geared  to  the 
crank  shaft.    Weight  is  1,000  pounds,  horsepower  65. 

Cat.  No.  283,279  U.S.N.M. 

Single-Cylinder  Unit  of  Sleeve-Valve  Gasoline  Engine,  1921.    Sectioned 
and  Hand  Operated.    Gift  of  Willys-Overland  Co.,  Toledo,  Ohio. 

The  particular  feature  of  this  engine  is  that  the  regulation  of  both 
the  intake  of  gasoline  vapors  and  the  exhaust  of  the  products  of 
combustion  are  obtained  by  sliding  sleeve  valves — two  cylindrical 
sleeves  which  glide  silently  up  and  down  between  the  cylinder  waU 
and  the  piston,  one  working  within  the  other.  Slotted  openings  in 
these  sleeves  register  with  each  other  and  with  the  cylinder  ports  at 
the  proper  intervals,  forming  large  passages  for  the  intake  and 
exhaust  gases.  In  practically  all  other  respects  the  engine  has  much 
in  common  with  the  generally  used  poppet-valve  type  of  engine. 

Each  sleeve  is  raised  and  lowered  by  a  connecting  rod  from  an 
eccentric  shaft  which,  in  turn,  is  operated  on  the  same  principle  as 
a  cam  shaft  in  a  poppet-valve  engine. 

The  engine  is  of  the  four-cycle  type,  that  is,  the  piston  makes  four 
strokes — two  up  and  two  down — for  every  explosion  that  takes  placa 
These  strokes  in  order  and  operation  are : 

1.  Intake. — During  the  first  downward  stroke  of  the  piston  the  two 
sleeve-valve  openings  onlhe  carbureter  side,  come  opposite  each  other 
and  at  the  same  time  opposite  the  opening  in  the  intake  manifold. 
Through  this  unobstructed  opening  gasoline  vapor  is  drawn  into  the 
combustion  chamber. 
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2.  CcfVipression. — When  the  intake  or  downward  stroke  is  com- 
plete, the  valve  openings  have  moved  past  each  other  and  past  the 
intake  manifold  opening — in  other  words,  the  ports  have  closed,  and 
the  upward  stroke  of  the  piston  compresses  the  gasoline  vapor.  This 
compression  continues  until  the  piston  reaches  the  limit  of  its  upward 
travel  when — 

3.  Power. — At  this  moment  a  spark  occurs  at  the  spark-plug  points, 
situated  directly  above  the  center  of  the  piston,  and  the  expansion 
of  the  ignited  gasoline  vapor  forces  the  piston  downward,  turning 
the  crankshaft. 

4.  Exhaust. — The  momentum  of  the  flywheel  causes  the  crankshaft 
to  continue  to  turn,  and  again  forces  the  piston  upward.  During  this 
upward  stroke  the  openings  in  the  sleeve  valves  on  the  exhaust  side 
gradually  come  opposite  each  other  and  opposite  the  cylinder  port 
opening  into  the  exhaust  manifold  and  the  burnt  gas  is  forced  out  of 
the  combustion  chamber. 

The  sleeve-valve  gasoline  engine  was  developed  by  Charles  Y. 
Knight,  of  Chicago,  111.,  and  was  patented  in  1903.  An  engine  was 
first  installed  in  1905  in  an  automobile  built  in  the  factory  of  the 
Garford  Co.,  Elyria,  Ohio.  The  following  year  it  was  adopted  by 
the  Daimler  Automobile  Co.,  of  England;  later  by  Panhard,  of 
France;  Mercedes,  of  Germany;  and  Minerva,  of  Belgium;  and 
rather  recently  by  Willys  and  Stearns,  of  the  United  States. 

Cat.  No.  307,212  U.S.N.M. 

Tour-Cylinder  Gasoline  Automobile  Engine,  1921.    Sectioned  and  Oper- 
ated.   Made  and  Presented  by  The  Autocar  Go. 

This  engine  is  the  most  recent  design  of  The  Autocar  Co.  for  use 
in  its  automobile  trucks.  It  is  of  four-cycle,  poppet-valve  type, 
water-cooled,  with  the  cylinders  cast  in  block  with  removable  cylinder 
head.  On  the  left-hand  side  of  the  engine  are  located  the  water 
pump,  magneto,  oil  gauge,  and  oil-filler  cap ;  and  on  the  right-hand 
side,  the  carbureter,  governor,  and  valve  adjustments.  The  dimen- 
sions of  the  cylinders  are  4J-inch  bore  and  5^-inch  stroke,  giving  a 
horsepower  of  28.9  (A.  L.  A.  M.  rating).  The  crank  shaft  is  counter- 
balanced and  mounted  on  two  annular  ball  bearings  and  has  no  center 
bearing;  the  front  bearing  is  100  per  cent  oversize,  and  the  rear  bear- 
ing twice  the  size  of  the  front,  so  as  to  carry  the  additional  weight  of 
the  flywheel.  This  is  a  departure  from  general  design,  for,  although 
ball  bearings  have  been  considered  the  ideal  bearings  for  crank  shaft 
mountings,  it  was  difficult  to  maintain  the  alignment  of  the  pistons 
on  account  of  the  whip  or  spring  of  the  crank  shaft  when  running  at 
high  speed.    By  use  of  a  short  crank  shaft,  due  to  block  cylinder  cast- 
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ing  and  the  elimination  of  any  center  bearing  coupled  with  the 
counter  balancing  of  the  crank  shaft,  these  difficulties  are  reduced  to 
a  minimum,  and  the  crank  shaft  is  kept  true  at  any  engine  speed 
without  distortion. 

Another  feature  of  the  engine  is  the  lubrication  system.  The  oil  is 
circulated  by  a  gear  pump  driven  from  the  cam  shaft  and  located  in- 
side the  lower  engine  pan.  The  oil  is  retained  in  a  reservoir  in  the 
bottom  of  the  crank  case,  where  it  is  kept  cool  by  the  current  of  air 
continually  passing  around  it.    From  this  the  oil  is  drawn  by  the 


FIG.  21. — FOUR-CYLINDER   GASOLINE  ArTOMOBlLB  ENGINE,  1921. 

^ear  pump  through  a  heavy  double  strainer  and  forced  under  pres- 
sure to  four  standpipes,  one  directly  beneath  the  center  of  each  con- 
necting-rod bearing.  Each  standpipe  has  a  hole  drilled  on  either 
side  near  the  top,  and  at  slow  engine  speeds  oil  flows  out  of  these 
holes  into  a  small  cup-shaped  pan  secured  to  the  standpipe  beneath 
the  oil  holes.  Inserted  in  the  bottom  half  of  each  connecting-rod  cap 
are  two  tubes  extending  inwardly  to  the  connecting-rod  bearings  and 
of  such  a  length  and  so  spaced  that  when  the  connecting-rod  cap  is  at 
its  lowest  position  the  tubes  touch  the  oil  in  the  cup-shaped  pan  and 
draw  a  small  quantity  up  to  the  bearings.    As  the  engine  speed  is  in- 
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creased,  a  large  quantity  of  oil  is  forced  through  the  standpipes  and 
into  the  cup-shaped  pans,  raising  the  oil  level  in  the  pan.  As  the 
engine  speed  increases,  the  oil  streams  from  the  standpipes  are  en- 
larged, and  as  the  tubes  in  the  connecting-rod  bearing  now  cut 
through  the  increased  oil  streams,  the  result  is  an  autojnatic  eleva- 
tion of  the  oil  line,  always  in  proportion  to  the  increased  speed. 

The  ball  bearings,  cylinder  walls,  cam  shaft,  valve  gear,  and  other 
internal  parts  of  the  engine  are  lubricated  by  the  splash  derived 
from  the  tubes,  while  the  wrist  pins  are  lubricated  by  oil  scraped 
from  the  cylinder  walls  and  led  through  the  oil  passage  to  the  piston- 
pin  bearings. 

The  water  circulation  is  obtained  with  a  centrifugal  pump.  The 
ignition  system  consists  of  a  Bosch  high-tension  magneto,  a  wire  to 
each  spark  plug,  and  a  wire  to  the  switch.  The  engine  is  equipped 
with  a  Stromberg  carbureter.  A  governor  is  attached  to  regulate  the 
speed  of  the  motor.  It  is  oper|ited  by  a  shaft,  which  is  driven  by  the 
engine  cam  shaft  and  governs  the  engine  speed  to  prevent  the  racing 
of  the  engine  in  low  gears  or  when  declutched. 

Cat.  No.  307,254  U.S.N.M. 

MOTOR  ACCl&SSORIDS. 

Steams  and  Hodgson  Steam  Engine  Ctovernor.    XT.  S.  Patent  No.  9236, 
August  31,  1862.    Transferred  from  United  States  Patent  Office. 

The  apparatus  consists  of  two  weighted  arms  to  the  upper  extrem- 
ities of  which  are  secured  toothed  quadrants  working  in  a  cylindrical 
rack  placed  in  the  main  spindle  of  the  governor  in  an  opening  suffi- 
ciently long  to  allow  the  rack  to  have  a  reciprocal  motion  equal  to 
the  demand  of  the  valve  which  it  may  govern.  When  set  in  motion, 
the  arms  and  their  weights  recede  from  the  spindle  by  the  centrifugal 
force  given  them,  and  thereby  cause  the  toothed  quadrants  to  operate 
on  the  cylindrical  rack,  which  produces  a  reciprocal  motion  without 
the  intervention  of  pins,  levers,  or  connecting  links. 

Cat.  No.  251,287  U.S.N.M. 

Charles  Porter  Steam  Engine  Governor.   XT.  S.  Patent,  No.  20,894,  July  13, 
1858.    Transferred  from  XTnited  States  Patent  Office. 

The  apparatus  is  a  ball-and-arm  type  of  centrifugal  governor, 
light  in  weight  and  driven  at  a  high  velocity.  It  is  equipped  with 
a  counterpoise  of  a  weight  much  greater  than  the  aggregate  of  the 
balls  and  arms  and  sufficient  to  balance  the  centrifugal  force 
developed.  Cat.  No.  251,289  U.S.N.M. 
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D.  A.  Woodberry  Automatic  Steam  Gut-off.   XT.  S.  Patent  No.  107746,  Sep- 
tember 27,  1870.    Transferred  from  the  United  States  Patent  Office. 

The  apparatus  consists  of  a  main  eccentric  swung  from  an  axis 
upon  a  hub  fixed  to  the  crankshaft  or  upon  an  arm  of  the  flywheel 
and  adjusted  laterally  by  means  of  an  auxiliary  eccentric.  Two 
governor  weights  are  firmly  secured  to  springs  which  are  in  turn 
secured  to  an  arm  of  the  flywheel.  The  governor  weights  are  hinged 
to  links  which  at  their  opposite  ends  are  attached  to  two  arms  of  the 
auxiliary  eccentric.  When  the  crank  shaft  is  put  in  motion,  the  cen- 
trifugal force  of  the  weights  will  swing  them  outward  partly  revolv- 
ing the  auxiliary  eccentric  whereby  the  throw  of  the  main  eccentric 
is  reduced  and  the  valve  caused  to  cut  off  sooner.  If  the  motion  of 
the  crank  shaft  ceases  or  slows  up,  the  weights  produce  an  opposite 
effect  upon  the  eccentric  and  valve,  thus  correcting  any  variation  of 
speed  in  the  engine.  The  arrangement  of  the  weights  is  such  that  they 
precede  their  points  of  suspension  in  the  direction  of  motion,  and 
while  at  rest  they  lie  near  the  crank  shaft.  By  this  means  the  liability 
of  the  weights  to  be  thrown  outward  by  their  inertia  when  the  engine 
is  started  suddenly,  is  avoided.  Cat.  No.  251,290  U.S.N .M. 

Internal-Combustion  Engine  Magneto  Equipped  with  an  '^Impulse  Starter." 
Gift  of  Eisemann  Magneto  Corporation. 

The  magneto  is  coupled  with  a  device  which  spins  its  armature, 
giving  a  hot  spark  with  ordinary  hand  craking.  The  mechanism 
consists  of  an  aluminum  housing  attached  to  the  magneto  shaft  con- 
taining a  spiral  spring,  which  is  compressed  when  the  motor  is  turned 
over  and  automatically  released. 

By  this  operation  the  armature  is  given  a  sharp  twist,  causing  a 
spark  to  be  produced  at  the  proper  moment.  The  device  does  not 
have  to  be  set  by  hand,  and  above  180  revolutions  a  minute  is  auto- 
matically drawn  out  of  action.  It  produces  the  necessary  rotating 
speed  of  the  magneto  armature  to  generate  a  spark  and  thereby  elimi- 
nates the  necessity  of  an  auxiliary  battery  system,  especially  on  en- 
gines cranked  by  hand,  such  as  heavy  trucks,  tractors,  marine  engines, 
etc.  Cat.  No.  306,998  U.S.N.M. 

PART  II. 

APPLICATION  OF  POWER  TO  TRANSPORTATION. 

SELF-PROPELT.ED  ROAD  ^'EHICLES. 

One  of  the  greatest  advantages  of  steam  power  which  was  recog- 
nized from  the  earliest  time  of  its  application  is  that  its  use  is  not 
fixed  as  to  location,  as  is  water  power  or  wind  power,  but  is  free  to 
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be  used  where  desired;  that  is,  wherever  power  is  required  there  it 
may  be  had  by  building  a  steam  engine  to  generate  it.  This  factor 
of  mobility  carried  a  step  further  gave  to  the  world  the  first  practical 
self-propelled  vehicle  when  Cugnot,  a  French  military  engineer, 
mounted  a  steam  engine  on  a  three-wheeled  truck  and  applied  the 
power  developed  to  propel  it. 

During  the  first  half  of  the  nineteenth  century  a  large  number  of 
steam  carriages  were  designed  and  built,  particularly  in  England, 
some  of  them  being  successful  and  profitable.  The  men  most  promi- 
nent in  this  field  in  England  were  Gumey,  Hancock,  Dance,  and 
Church,  who  built  stage  coaches  and  other  public  vehicles  during  the 
period  from  1827  to  1834.  About  this  time,  however,  laws  imposing 
heavy  highway  tolls  on  mechanically  propelled  vehicles  stopped  fur- 
ther progress,  and  for  over  forty  years  little  was  done  either  in 
Europe  or  the  United  States  beyond  improving  the  type  of  farm  trac- 
tor and  steam  roller.  In  the  meantime  the  internal-combustion  en- 
gine was  being  developed  and  improved  without,  however,  the  idea 
of  its  application  to  road  vehicles. 

As  late  as  1883  the  oil  engines  produced  were  heavy  and  cum- 
brous, rotating  at  a  speed  of  between  150  and  250  revolutions  a 
minute.  Gottlieb  Daimler,  however,  about  this  time  conceived  the 
idea  of  a  small  oil  engine  with  light  moving  parts,  to  run  at  a  speed 
of  800  to  1,000  revolutions  a  minute.  In  1886  he  made  his  first 
experiment  with  a  motor  bicycle,  and  on  March  4,  1887,  ran  for 
the  first  time  a  motor  car  propelled  by  a  gasoline  engine.  While 
the  motors  developed  by  Daimler  contained  nothing  new  in  their 
cycles  of  operation,  greats  credit  must  be  given  him  for  realizing 
the  possibility  of  producing  durable  and  effective  engines  rotating 
at  high  speeds  and  for  providing  the  first  step  in  gasoline  motive 
power  development. 

The  possibilities  of  the  gasoline  engine  brought  to  light  by  Daim- 
ler were  almost  immediately  taken  up  and  developed  in  Europe  and 
the  United  States,  especially  by  Benz  in  Germany;  by  Panhard, 
Levassor,  Peugeot,  de  Dion,  Delahaye,  and  Eenault  in  France;  by 
Napier,  Lanchester,  Eoyce,  and  Austin  in  England;  and  by  Duryea 
Brothers,  Haynes,  Apperson,  Olds,  Winton,  and  others  in  the 
United  States. 

Electrically  driven  vehicles  were  the  latest  type  to  be  developed, 
and,  while  possessing  several  advantages,  are  as  yet  confined  to  use 
within  a  small  area  of  travel. 

Model  of  Sir  Isaac  Newton's  Locomotive,  1680.    Made  in  the  Museum. 

This  is  a  small  model  of  a  machine  made  to  prove  that  a  reaction 
of  a  jet  of  steam  impinging  upon  the  atmosphere  would  propel  a 
vehicle.  Cat.  No.  181.282  U.S.N.M. 


Digitized  by  VjOOQIC 


54  BULLETIN  U9,   U.   S.   NATIONAL  MUSEUM. 

Photograph  of  Cugnot's  Steam  Traction  Engine.   Original  in  the  Conserva- 
toire des  Arts  et  Metiers  at  Paris. 

According  to  The  Science  Museum : 

Nicholas  Joseph  Gugnot,  a  French  military  engineer,  in  1769  made  a  steam 
carriage  which,  traveling  on  a  common  road  and  carrying  four  persons, 
attained  a  speed  of  two  and  a  quarter  miles  an  hour,  but,  the  boiler  power 
being  insufficient,  the  supply  of  steam  failed  after  running  twelve  or  fifteen 
minutes.  These  results,  however,  induced  the  French  Government  to  order  the 
construction  of  an  engine  for  the  transportation  of  artillery  which  should  be 
capable  of  carrying  a  load  of  about  four  and  one-half  tons  and  maintaining  a 
speed  of  two  and  one-quarter  miles  on  level  ground.  The  machine  was  made 
in  1770  by  Brezin,  to  Cugnot's  designs,  at  a  cost  of  £800,  but  was  never  tried, 
and  is  now  preserved  in  the  Conservatoire  des  Arts  et  Metiers  at  Paris. 

It  consists  of  a  heavy  timber  frame  supported  on  three  wheels  and  carrying 
in  front  an  overhanging  copper  boiler.  The  front  wheel  has  a  broad,  roughened 
tire,  and  is  driven  by  two  single-acting,  inverted,  vertical  cylinders  13  inches 
in  diameter  by  13-inch  stroke.  The  pistons  are  connected  by  a  rocking  beam, 
and  their  motion  is  transmitted  to  the  driving  axle  by  pawls  acting  on  two 
modified  and  reversible  ratchet  wheels.  The  distribution  of  steam  to  the  two 
cylinders  is  performed  by  a  four-way  cock  actuated  by  a  tappet  motion.  A 
seat  is  provided  for  the  driver,  who,  by  means  of  gearing,  was  able  to  steer 
the  machine,  the  boiler  and  engine  turning  together  as  a  fore  carriage  through 
fifteen  degrees  either  way.  Cat.  No.  180,126  U.S.N JM. 

Model  of  Hnrdock  LocomotiTe,  1784.    Model  made  in  the  Husenm. 

This  locomotive  was  designed  and  constructed  by  William  Murdock 
in  Birmingham,  England,  to  test  the  action  of  high-pressure  steam  in 
propelling  vehicles. 

The  machine  is  three- wheeled,  a  steering  wheel  in  front,  and  two 
9i-inch  driving  wheels  connected  by  a  cranked  axle  behind.  There 
is  a  rectangular  boiler  of  copper  with  brazed  joints  which  has  an 
internal  flue.  A  metal  cup  to  hold  alcohol  is  secured  below  the  flue 
or  fire  box. 

The  steam  cylinder  is  double-acting,  is  three-fourths  of  an  inch  in- 
diameter,  and  has  a  2|-inch  stroke.  The  cylinder  and  valve  chest 
are  partly  sunk  into  the  boiler.  A  ^nall  safety  valve  is  seated  on  the 
cylinder  flange  and  loaded  by  a  spring  finger  to  retain  the  necessary 
steam  pressure.  A  beam  is  carried  by  a  post  at  the  front  end  of  the 
model  and  is  connected  at  the  other  end  with  the  piston  rod,  while  a 
connecting  rod  is  carried  down  to  the  crank  pin  of  the  driving  axle. 
The  steam  valve  is  moved  by  the  beam  at  each  end  of  the  stroke  by 
a  tappet  action.  The  valve  consists  of  two  pistons  connected  by  a 
tube,  the  space  between  the  pistons  being  always  open  to  the  boiler, 
the  exhaust  from  the  lower  end  of  the  cylinder  escaping  through 
the  connecting  tube.  As  the  valve  derives  its  motion  from  the  beam^ 
the  engine  will  continue  running  in  either  direction  once  it  is  started. 

Cat.  No.  181,283  U.S.N.M. 
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Print  of  Trevithick's  First  Boad  Locomotive,  Camborne,  England,  1801. 
Woodcut,  three  views,  from  the  **  Memorial  Edition  of  the  life  of  Eichard 
Trevithick.  E.  and  F.  N.  Spon.,  London,  England,  1883."  Presented  by 
Trevithick's  granddaughter  through  Colonel  Davis  of  London. 

The  first  load  of  passengers  was  conveyed  by  this  locomotive  on 
Christmas  Eve,  1801.  It  traveled  on  the  common  roads  through  Cam- 
borne and  climbed  up  a  steep  hill.  On  a  subsequent  trial  a  casting 
broke  and  the  engine  was  left  by  the  roadside,  caught  fire,  and  was 
partially  burned.    On  March  24, 1802,  a  patent  was  granted  to  Eich- 


FIQ.  22. — MUSDOCK   ROAD    LOCOMOTITB,  1784. 

ard  Trevithick  and  Andrew  Vivian  for  steam  engines  for  propelling 
carriages,  etc.  Cat.  No.  180,738  U.S.N.M. 

Print  of  Drawings  of  Eichard  Trevithick  and  Andrew  Vivian  accompany- 
ing their  first  patent  for  steam  engines  for  propelling  carriages.  March 
24,  1802.    Deposited  by  J.  E.  Watkins. 

The  result  of  the  Camborne  experiment  of  1801  was  this  road  loco- 
motive with  vertical  double-cylinder  engines,  the  cranks  being  placed 
at  a  quarter  turn. 

Mickleman  describes  it  thus : 

It  exhibits  in  construction  the  most  beautiful  simplicity  of  parts;  the  most 
sagacious  selection  of  appropriate  forms;  their  most  convenient  and  effective 
arrangement  and   connection,   uniting  strength  with  elegance,   the  necessary 
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solidity  with  the  greatest  portability ;  possessing  unlimited  power  with  a  won- 
derful pliancy  to  accommodate  to  a  varying  resistance.  It  may,  indeed,  be 
called  the  Steam  Engine,  Cat.  No.  180,739  U.S.N.M. 

Print  of  Trevithick's  Second  Eoad  Locomotive,  London,  England,  1803. 
Wood  out  from  the  ''Memorial  Edition  of  the  Life  of  Eichard  Trevi- 
thick,  E.  and  F.  N.  Spon,  London,  England,  1803."  Presented  by  Trevi- 
thick's granddaughter  through  Colonel  Davis  of  London. 

This  locomotive  was  built  at  Tuckingmill,  in  Cornwall,  and  dif- 
fered from  its  predecessor  in  having  a  horizontal  cylinder  in  place 
of  a  vertical  one  and  at  the  same  time  being  of  lighter  construction. 
It  was  tried  in  Cornwall  and  then  sent  to  London,  where  it  ran  for 
some  time  daily  through  the  streets,  sometimes  at  the  speed  of  eight 
or  nine  miles  an  hour. 

The  engine  had  three  wheels,  the  two  driving  wheels  about  eight 
feet  in  diameter,  with  a  small  steering  wheel  in  front.  The  engine 
and  boiler  were  between  the  driving  wheels,  the  exhaust  steam 
escaping  up  the  chimney  enabling  the  small  boiler  to  make  sufficient 
steam.  The  continual  trials  and  their  subsequent  cost  drained  the 
pockets  of  the  inventor  and  the  steam  carriage  was  sold  for  what  it 
would  bring.  The  engine  portion  became  a  hoop-iron  rolling-mill 
engine.  Cat.  Xo.  180,741  U.S.N.M. 

Model  of  Traction  Engine.    Patented  by  Cassins  H.  Miller,  1880.    XT.  S. 
Patent,  No.  227441.    Transferred  from  United  States  Patent  Office. 

The  tractor  is  steam  driven,  in  which  a  combined  vertical  and 
horizontal  boiler  supported  by  springs  from  both  the  front  and  rear 
axles  form  the  truck.  The  rear  carrying  wheels  are  driven  from 
a  countershaft  supported  by  studs  upon  the  rear  axle  and  provided 
with  a  fast  and  loose  pinion  to  engage  with  gear  wheels  on  the  trac- 
tion wheels.  The  countershaft  and  axle  are  fixed  with  respect  to 
each  other  to  preserve  the  working  contact  of  the  gear  wheels  and 
pinions,  but  the  boiler  has  an  independent  movement  on  the  springs, 
which  are  applied  to  the  studs.  The  countershaft,  likewise,  carries 
differential  gearing  to  compensate  for  the  unequal  travel  of  the  trac- 
tion wheels  when  the  machine  turns  to  one  side  or  the  other.  This 
differential  gear  is  driven  by  a  chain  belt  running  over  a  sprocket 
wheel  on  the  engine  shaft  and  to  a  similar  wheel  from  the  main 
wlieel  of  the  differential  gear.  Cat.  No.  251,277  U.S.N.M. 

Model  of  Steam  Traction  Engine  Patented  by  John  C.  PranI,  1879.    IT.  S. 
Patent  No.  221354.    Transferred  from  United  States  Patent  Office. 

The  propelling  forces  of  this  tractor  are  two  pairs  of  vibrating 
levers  or  walking  legs.  These  legs  are  of  right-angular  shape  and 
connected  at  their  apices  by  links  or  parallel  bars  attached  overhead 
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to  a  cross  shaft.  The  forward  end  of  the  horizontal  extension  of 
each  lever  is  attached  to  the  wrists  of  the  crank  shafts.  These  crank 
shafts  are  aligned  but  independent,  and  in  place  of  constructing  each  of 
them  in  one  continuous  angular  piece  it  is  formed  in  two  parts,  which 
are  rigidly  connected  by  an  interposed  annulus.  The  wrists  of  these 
two  parts  are  attached  to  the  annulus  at  opposite  points  on  its  side 
and  the  forward  end  of  the  walking  legs  are  also  attached  at  the  same 
points,  the  revolution  of  the  crank  shaft  and  its  annulus  imparting  a 
complex  movement  to  the  walking  legs.  This  movement  is  not 
unlike  that  of  the  hind  legs  of  a  cow. 


PIG.  23. PRAUL   STEAM    TRACTOB,  1879. 


When  in  operation  the  feet  of  each  pair  of  legs  will  be  alternately 
lifted  from  the  ground  and  carried  forward  and  again  brought 
down,  thus  describing  an  approximately  elliptical  figure,  while  the 
legs  as  a  whole  will  have  a  forward  and  backward  movement,  alter- 
nately rising  and  falling  in  consequence  of  the  overhead  links  vibrat- 
ing in  the  arc  of  a  circle.  The  vertical  extension  of  the  legs  is  nearly 
aligned  with  the  links  overhead  and  the  feet  move  in  nearly  a  hori- 
zontal plane,  so  that  the  rear  part  of  the  body  of  the  engine  is 
carried  smoothly  or  has  a  scarcely  perceptible  rising  and  falling 
movement  during  the  time  the  legs  are  making  their  backward 
movement.    A  vertical  boiler  and  the  engine  are  carried  on  the  rear 


Digitized  by  VjOOQIC 


58  BULLETIN  119,   U.   S.   NATIONAL   MUSEUM. 

portion  of  a  platform,  the  front  of  which  is  supported  on  caster 
wheels,  which  are  each  connected  with  their  pivots  by  means  of  two 
pairs  of  curved  plate  springs.  Cat.  No.  251,276  U.S.N.M. 

Gasoline  Automobile,  1892-1893.    Gift  of  Inglis  H.  XTppercu,  1920. 

This  motor  car  was  designed  and  constructed  by  Charles  E.  Dur- 
yea  at  Springfield,  Massachusetts,  during  the  year  1892-1893  and 
made  a  successful  road  test  early  in  September,  1893.     It  is  the 


PIO.  24. — DURYEA  GASOLINE  AUTOMOBILE,  1892-1893. 

second  machine  made  by  Duryea,  the  first  having  been  completed  in 
the  autumn  of  1892,  which  upon  its  trial  was  found  to  be  satisfactory 
in  design  but  lacking  in  power,  and  was  therefore  dismantled.  The 
second  machine  duplicates  the  first  in  design  but  is  equipped  with 
a  more  powerful  motor. 

The  motor  is  single  cylinder,  four  cycle,  water  cooled,  and  is 
placed  almost  horizontally  beneath  the  phaeton  carriage  body  with 
its  head  extending  backward  and  above  the  rear  axle.  The  motor, 
transmission  gears,  and  differential  are  swung  in  a  frame  supported 
at  three  points  by  rods,  two  at  the  rear  axle  and  one  at  the  center 
of  the  front  axle.    The  power  of  the  motor  is  transmitted  through 
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bevel  gears  to  a  main  horizontal  shaft,  and  thence  by  rawhide  gears 
to  a  jackshaft  paralleling  the  main  shaft,  at  the  extremities  of  which 
is  secured  a  sprocket  wheel  1^  inches  in  diameter.  Chains  connecting 
these  sprockets  with  sprockets  22  inches  in  diameter  attached  to 
the  inner  faces  of  the  rear  wheel  wooden  spokes  deliver  the  power 
to  these  wheels. 

On  the  main  shaft  are  two  friction  clutches,  one  for  forward 
speed  and  one  for  reverse.  These  clutches  are  operated  through 
wire-rope  connections  by  an  up  or  down  movement  of  the  steering 
handle,  the  steering  mechanism  being  of  the  tiller  type.  The  steer- 
ing knuckles  on  the  front  wheels  are  the  C  type,  the  pivot  line  of 
which  intercepts  the  plane  of  the  wheel  at  the  ground. 

The  motor-starting  crank  projects  at  the  rear  and  turns  the  crank- 
shaft by  means  of  a  pair  of  bevel  gears.  The  motor  is  equipped  with 
a  spray  type  carbureter  but  without  a  float,  gasoline  being  fed  into 
the  float  chamber  from  a  tank  situated  above  the  motor  at  a  rate 
intended  to  give  maximum  power  at  the  desired  speed.  If  the 
motor  slows  down  the  accumulation  of  excess  gasoline  in  the  float 
chamber  overflows  into  a  tank  beneath  the  motor,  from  which  it 
is  returned  to  the  main  supply  tank  through  the  medium  of  a  hand 
pump.  Ignition  is  obtained  by  a  "  make  and  break  "  electric  spark, 
the  "  break  "  being  made  by  a  projection  in  the  piston  head. 

Cat.  No.  307,199  U.S.N.M. 

Oasoline  Automobile,  1893-1894.    Gift  of  Elwood  Haynes,  1910. 

This  motor  car  was  designed  by  Elwood  Haynes  and  built  in 
Kokomo,  Indiana,  during  the  years  1893-1894.  On  July  4,  1894,  a 
successful  trial  trip  was  made  at  a  speed  of  six  to  seven  miles  an  hour. 
The  extreme  dimensions  of  the  car  are,  length,  7  feet  8  inches ;  width, 
6  feet  6  inches ;  and  height,  5  feet  2  inches. 

As  it  now  stands,  the  machine  is  not  as  it  originally  appeared,  cer- 
tain changes  having  been  made  about  two  years  after  the  initial  trial. 
These  changes  were  the  replacement  of  the  one-horsepower  engine  by 
a  two  horsepower ;  the  replacement  of  the  28-inch  cushion-tire  wheels 
with  36-inch  pneumatic-tire  wheels ;  and  the  substitution  of  a'  tiller 
type  of  steering  mechanism  for  the  original  worm  type  attached  to  the 
center  of  the  axle.  To  make  this  change,  the  axle  was  made  rigid  by 
the  braces  of  a  single  piece  of  rectangular  steel  extending  from  the 
ends  of  the  axle  through  the  swiveled  head  and  attached  thereto. 
Bell  cranks  were  then  attached  to  the  front  wheel  spindles  and  the 
latter  arranged  to  swivel  in  forks  attached  to  the  ends  of  the  axle. 

The  vertical  water-cooled  motor  delivers  its  power  by  double  chain 
and  sprockets  to  a  jackshaft  forward,  thence  to  the  rear  wheels  by  a 
second  set  of  chains  and  sprockets.    Friction  clutches  on  the  jackshaft 
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are  operated  by  a  vertical  T  rod  within  reach  of  the  driver.  On  the 
lower  end  of  this  rod  is  a  sprocket  wheel  and  chain  at  the  ends  of 
which  are  attached  wire  ropes  running  over  pulleys  and  attached 
to  the  clutches.  Braking  is  obtained  by  a  friction  band  on  the  jack- 
shaft,  operated  by  a  hand  lever. 

The  water  tank  is  beneath  the  carriage  seat,  while  the  radiator  and 
gasoline  tank  are  beneath  the  floor  toward  the  front  The  carbureter 
feed  is  controlled  by  a  foot  pedal.  The  motor  is  cranked  through  the 
spokes  of  the  right  rear  wheel.    The  chassis  is  a  rectangular  tubular 


Pia.  2B. — HAYNES    GASOLINE    ACTOMOBILE,  1893-1894. 

frame  upon  which  rests  the  auto  body  on  semielliptical  springs.    Its 
total  weight  without  passengers  is  1,020  pounds. 

Cat.  No.  262,135  U.S.N.M. 

Gasoline  Automobile,  1894.     Gift  of  Stephen  M.  Balzer,  1899. 

This  car  was  designed  and  built  by  Mr.  Balzer  in  New  York  City 
in  1894.  It  is  equipped  with  a  three-cylinder  air-cooled  rotary  motor 
whose  power  is  transmitted  through  a  chain  of  gears  to  a  gear  on  the 
revolving  shaft  on  which  the  rear  wheels  are  mounted. 

The  rear  wheels  are  28  inches  in  diameter  and  the  front  wheels  are 
18  inches  in  diameter,  equipped  with  pneumatic  tires,  and  swung  in 
forks  of  the  bicycle  type.  Cat.  No.  181,658  U.S.N.M. 
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Gasoline  Automobile,  1896.    Gift  of  the  Olds  Hbtor  Works. 

This  machine  was  constructed  by  R.  E.  Olds  in  Lansing,  Michigan, 
^txxd  was  first  successfully  operated  in  1896  at  a  speed  of  eight  to  ten 
miles  an  hour,  carrying  four  passengers. 

The  car  is  equipped  with  a  six  horsepower  single  cylinder  water- 
oooled  motor  placed  horizontally  beneath  the  rear  portion  of  the 
oa,rriage  body,  and  with  the  crank  shaft  about  midway  between  the 


FIG.   26. OLDS   GASOLINE  AUTOMOBILE,   1896. 

front  and  rear  axles.  Power  is  transmitted  through  sprockets  and 
chains  to  the  rear  driving  wheels.  The  wheels  are  of  wood  equipped 
with  solid  rubber  tires.  Mounted  on  an  extension  of  the  crank  shaft 
are  friction  clutches  controlled  by  a  vertically  revolving  post  near 
the  driver.  The  steering  mechanism  is  of  the  tiller  type,  the  right 
and  left  motions  being  transmitted  to  the  wheel  spindles  through  a 
radius  rod. 

The  whole  power  plant  is  swung  centrally  beneath  the  body,  the 
crank-shaft  end  of  the  motor  being  supported  by  curved  iron  straps 
attached  to  the  front  axle,  and  the  cylinder  head  hanging  from  the 
rear  portion  of  the  body  over  the  axle.     xV  cellular  water-cooling 
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radiator  is  attached  to  the  under  side  of  the  carriage  body  above  the 
motor.  The  water  tank  is  located  below  the  rear  seat  of  the  carriage, 
while  the  gasoline  tank  is  placed  parallel  to  the  motor,  but  beneath  it. 

Cat.  No.  286,567  U.S.N.M. 

Oasoline  Automobile,  1901.    Oift  of  The  Autocar  Company. 

This  motor  car  was  designed  and  constructed  by  Louis  S.  Clarke, 
vice  president  and  consulting  engineer  of  The  Autocar  Co.,  in  Ard- 
more,  Pa.,  between  September,  1901,  and  December  of  that  year,  and 
is  believed  to  be  the  earliest  motor  vehicle  equipped  with  shaft  drive. 
It  was  first  exhibited  at  the  automobile  show  held  in  Madison  Square 
Garden,  New  York  City,  December  11,  1901,  having  been  driven 


FIG.  27. SHAFT   DRIVEN    ACTOCAR,  1901. 

there  under  its  own  power  from  Ardmore,  Pa.,  a  distance  of  over 
90  miles,  in  6  hours  and  15  minutes.  The  car  was  run  by  Mr.  Clarke, 
exactly  as  built  and  as  it  now  is,  for  over  three  years  and  covered 
a  total  of  at  least  5,000  miles. 

The  gasoline  engine  is  of  the  opposed  type,  having  two  water- 
cooled  cylinders  each  of  3f  inches  bore  and  4-inch  stroke,  and  equip- 
ped with  automatic  inlet  valves.  The  transmission  is  of  the  selec- 
tive type,  having  two  forward  speeds  and  reverse.  The  power  is 
delivered  to  the  rear  wheels  through  a  shaft  coupled  by  two  uni- 
versal joints.  Lubrication  is  effected  from  a  dashboard  sight- feed 
oiler.  The  frame  is  made  of  wood  and  reinforcing  steel  and  is  sup- 
ported on  the  axles  by  four  full  elliptical  springs.  This  car  has  a 
seating  capacity  for  four  persons,  the  two  tonneau  seats  being  en- 
tered from  the  rear.  The  wheel  base  is  66^  inches  and  the  tread  56 
inches.  Cat.  No.  307,257  U.S.N.iL 
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RAILWAY  LOCOMOTIVES. 

The  first  practical  locomotive  engine  designed  to  run  upon  rails 
>vas  built  in  1804  by  Richard  Trevithick,  a  Cornish  mine  captain,  in 
southern  Wales.  In  the  same  year  Oliver  Evans,  of  Philadelphia, 
Pennsylvania,  built  a  steam  dredging  scow  weighing  about  4,000 
pounds.  To  convey  it  from  his  shop  to  the  river,  he  mounted  the 
scow  upon  wheels  and  propelled  it  by  the  steam  engine.  This  was 
the  first  self-propelled  vehicle  to  run  on  American  soil. 

While  Trevithick's  locomotive  in  itself  was  successful,  the  cast- 
iron  railway — the  rail  was  an  extended  angle  iron,  having  a  3-inch 
face  upon  which  the  wheels  ran,  the  vertical  face  acting  as  a  guide 
and  being  on  the  inside — proved  faulty  and  broke  continually,  so 
that  from  an  economic  point  of  view  the  locomotive  was  more 
expensive  than  the  horse.  To  devise  a  locomotive  whose  weight 
would  have  sufficient  adhesion  and  still  be  light  enough  to  prevent 
(he  breaking  of  rails  engaged  the  attention  of  inventors  for  the  next 
twenty  years  in  England.  Thus  John  Blenkinsop  in  1811  patented 
a  rack  railway  and  locomotive  and  William  Hedley  in  1813  built  a 
locomotive  named  "  Puffing  Billy  "  which  had  smooth  wheels  coupled 
together  by  gearing.  It  was  the  beginning  of  the  grasshopper  type 
of  engine  which  became  the  fashion  until  1829.  George  Stephenson 
in  1814  constructed  his  first  locomotive,  which  was  not  a  success,  but 
in  his  second  he  used  the  direct  action  of  the  connecting  rods  on  the 
driving  wheels,  and  at  first  used  coupling  rods  for  connecting  the 
wheels,  but  later  discarded  them  for  chain  gearing,  with  the  result 
that  a  successful  type  of  locomotive  was  obtained  and  one  superior 
to  horse  traction. 

The  results  obtained  by  Stephenson's  locomotive  "  Rocket."  built 
in  1829  for  the  Liverpool  and  Manchester  Railway,  settled  definitely 
the  relative  merits  of  the  steam  locomotive  and  the  horse-drawn 
vehicle  in  favor  of  the  former,  and  laid  the  foundation  for  the  suc- 
cessful future  of  railway  transportation. 

In  the  United  States  railway  developments  paralleled  those  of 
England.  The  South  Carolina  Railroad  Co.  was  the  first  in  the 
world  to  decide  that  its  railroad  should  be  operated  by  steam  locomo- 
tives. Its  construction  was  begun  in  1827,  but  delays  prevented  its 
opening  until  after  a  portion  of  the  Baltimore  &  Ohio  Railroad  was 
in  operation.  The  first  locomotive  on  the  American  continent  de- 
signed to  run  on  rails  was  bought  in  England  and  brought  to  this 
country  for  the  Delaware  &  Hudson  Canal  Co.,  while  the  first 
American-built  locomotive  for  actual  service  was  designed  by  a 
merchant  of  Charleston,  South  Carolina,  was  built  by  the  West  Point 
Foundry,  New  York  City,  and  tried  out  on  the  South  Carolina  Rail- 
road in  1831.     As  early  as  1812  John  Stevens,  of  Hoboken,  urged  the 
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building  of  railways  operated  by  steam  locomotives  rather  than  the 
building  of  canals.  In  an  endeavor  to  have  a  more  convincing  argu- 
ment as  to  the  feasibility  of  the  steam  locomotive,  Stevens  built  a 
locomotive  in  1825  and  operated  it  on  a  circular  track  in  Hoboken. 

The  whole  country  realized  the  necessity  for  means  of  transporta- 
tion of  commodities  but  the  people  were  divided  in  their  opinions 
as  to  the  form  it  should  take— canals  or  railroads.  Governor  De  Witt 
Clinton,  of  New  York,  urged  the  building  of  canals,  more  particu- 
larly the  Erie  Canal;  John  Stevens,  Peter  Cooper,  and  others  ad- 
vised the  building  of  railways.  In  1829  Peter  Cooper  constructed 
a  model  locomotive  and  ran  it  over  the  completed  portion  of  the  Balti- 
more &  Ohio  Railroad.  The  result  was  that  the  company  offered  a 
premium  of  $4,000  for  a  locomotive,  built  in  the  United  States,  which 
would  draw  15  tons  gross  weight  at  15  miles  arU  hour.  This  offer 
in  time  brought  five  locomotives  to  the  company,  all  built  at  differ- 
ent places,  all  different  in  design,  and  in  no  way  resembling  the 
British  models.  The  first  was  made  by  George  'W.  Johnson,  a 
machinist  of  Baltimore,  Maryland.  The  second  was  the  "York." 
designed  by  Phineas  Davis  and  built  by  Davis  and  Gartner,  of  York, 
Pennsylvania.  It  consisted  of  upright  cylinders  attached  to  the 
vertical  boiler  and  transmitted  power  to  the  four  driving  wheels 
through  connections  with  the  side  rods.  The  third  was  built  in 
Philadelphia,  Pennsylvania,  by  a  watchmaker  named  Stacey  CosteU. 
Ezekial  Childs,  another  watchmaker  of  Philadelphia,  supplied  the 
fourth,  and  the  fifth  was  built  by  William  T.  James,  of  New  York. 

From  1820  on,  sentiment  in  favor  of  railroad  building  developed 
very  rapidly  and  the  men  who  took  the  lead  in  advocating  railroads 
were  the  most  influential  in  the  country  and  had  clear  conceptions 
of  what  they  wanted.  The  Camden  &  Amboy  Bailroad  and  Trans- 
portation Co.  was  incorporated  in  February,  1830,  and  was  author- 
ized to  construct  a  railroad  from  the  Delaware  Kiver  to  Raritan  Bay, 
that  is,  across  the  State  of  New  Jersey.  Its  first  locomotive  was  the 
"  John  Bull,"  purchased  in  England  of  Robert  Stephenson  &  Com- 
pany, and  received  in  Philadelphia  in  1831.  The  Mohawk  &  Hud- 
son Railroad  Co.,  chartered  in  1826,  began  the  construction  of  its 
railroad  between  Albany,  New  York,  and  Schenectady,  New  York, 
in  1830,  which  was  completed  and  opened  in  August,  1831,  the  first 
train  being  drawn  by  the  locomotive  "De  Witt  Clinton,"  designed 
by  John  B.  Jervis  and  built  at  the  West  Point  Foundry,  New  York 
City. 

Matthias  W.  Baldwin  upon  request  built  a  model  locomotive  and 
train  for  the  Philadelphia  Museum  in  1831.  Shortly  after  its  com- 
pletion Baldwin  was  engaged  to  build  a  locomotive  for  the  newly 
incorporated  Phihidelphia,  Germantown  &  Norristown  Railroad  Co. 
He  took  as  a  working  model  the  locomotive  "John  Bull,"  and  froni 
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it  built  "Old  Ironsides,"  which  was  tried  out  late  in  1832.  His 
second  locomotive  was  the  "  E.  L.  Miller,"  completed  in  1834,  which 
had  very  little  that  was  decidedly  original,  but  old  forms  were  com- 
bined in  a  shape  that  produced  the  best  locomotive  then  built,  and 
the  American  locomotive  of  to-day  is  undoubtedly  a  direct  develop- 
ment of  the  "  E.  L.  Miller."  Its  particular  features  were  a  horizon- 
tal boiler  with  Bury's  haystack  fire  box,  one  pair  of  driving  wheels 
located  behind  the  fire  box,  the  Jervis  four-wheel  swiveling  truck 
under  the  smoke  box,  and  outside  wooden  frames  sheathed  with 


FIG.  28. TREVITIIICK  LOCOMOTIVE,  1804. 

iron.  The  cylinders,  10  by  16  inches,  were  secured  between  the  smoke 
box  and  frames  and  transmitted  power  to  the  driving  wheels  through 
a  half-crank  axle.  The  engine  weighed  in  working  order  about 
16,600  pounds. 

Model  of  Trevithick  Locomotive,  1804.    Made  in  the  Museum. 

While  building  some  of  his  high-pressure  steam  engines  at  the 
JPen-Y-Darran  Iron  Works  near  Merthyr,  Tydvil,  in  1803,  Trevi- 
thick undertook  to  construct  a  steam  locomotive  to  haul  trucks  on  a 
tramway  a  distance  of  about  9  miles.  The  engine  was  completed 
early  in  1804,  and  upon  its  trial  drew  five  wagons  with  a  load  of 
13  tons  at  a  speed  of  about  5  miles  an  hour,  with  a  coal  consumption 
52ia3— 22 5 
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of  about  25  pounds  a  mile.  It  also  drew  empty  wagons  up  an 
incline  of  one  in  eighteen  at  the  rate  of  4  miles  an  hour.  Owing 
to  the  frequent  breakages  of  the  cast-iron  tram  parts,  however,  the 
locomotive  was  abandoned  as  such  and  used  for  stationary  purposes. 
The  model,  therefore,  represents  the  first  steam  engine  that  ran  on  a 
track  by  the  force  of  high-pressure  steam,  relying  wholly  upon  the 
adhesion  of  smooth  wheels. 

The  locomotive  had  a  single  horizontal  cylinder  Si  inches  in  diameter  by 
54  Inches  stroke,  inclosed  in  the  boiler,  which  was  of  cast  iron,  6  feet  long  and 
41  inches  in  diameter,  with  a  wrought-iron  furnace  flue.  The  piston-rod  cross- 
head  was  controlled  by  round  guide  bars,  and  from  it  passed  two  return  con- 
necting rods  to  the  cranks  on  the  flywheel  shaft  on  which  was  a  spur  wheel 
gearing  into  a  larger  intermediate  spur  wheel  carried  by  a  stud  on  the  side 
of  the  boiler;  this  wheel  geared  into  a  spur  wheel  on  each  of  the  two  travelling 
axles,  sp  that  the  adhesion  due  to  the  total  weight  of  the  engine  was  available 
for  traction.  The  traveling  wheels  were  45  inches  in  diameter  and  rovolved 
at  practically  the  same  speed  as  the  crank  shaft,  so  that  the  tractive  effort 
per  pound  of  mean  steam  pressure  in  the  cylinder  was  about  forty  pounds. 
The  valve  arrangement  consisted  of  a  four-way  cock  worked  by  a  tappet  rod 
from  the  crosshead.  The  steam  was  delivered  into  the  chimney,  where  it  was 
noticed  that  the  waste  heat  rendered  it  Invisible,  and  it  made  the  draft  much 
stronger.     (The  Science  Museum,) 

The  total  weight  of  the  engine  in  working  order  was  five  tons. 

Cat.  No.  180,058  U.S.N.M. 

Lithograph  of  Trevithick's  Newcastle-upon-Tyne  Railway  Locomotive, 
1806,  from  the  "  Memorial  Edition  of  the  Life  of  Bichard  Trevithick, 
E.  and  F.  N.  Spon,  London,  Ei^land,  1883."  Five  views  presented  by 
Trevithick's  granddaughter  through  Colonel  Davis,  of  London. 

This  locomotive  was  built  in  Newcastle  about  the  end  of  1804.  It 
differed  from  its  predecessor  (the  South  Wales  locomotive)  in  being 
fitted  to  run  on  a  railway  by  using  flanged  wheels. 

Cat.  No.  180,740  U.S.N.M. 

Print  of  Trevithick's  London  Circular  Bailway  and  "  Catch-me-who-can  '^ 
Locomotive,  1808.  Woodcut  from  the  "Memorial  Edition  of  the  Life 
of  Bichard  Trevithick,  E.  and  F.  N.  Spon,  London,  Ei^land,  1883."  Pre- 
sented by  Trevithick's  granddaughter  through  Colonel  Davis,  of  London. 

Between  the  close  of  1800  and  May,  1805,  Trevithick  had  con- 
structed two  road  locomotives  in  Cornwall,  a  tramway  locomotive 
in  Wales,  and  one  railway  locomotive  in  Newcastle.  All  these  had 
some  form  of  blast  pipe.  For  the  next  three  years  Trevithick  did 
nothing  with  the  locomotive,  but  in  1808  he  constructed,  at  his  own 
cost,  a  locomotive  and  a  circular  railway  on  the  southern  half  of 
the  present  Euston  Square,  London.  The  engine  working  on  this 
railway  was  called  "  Catch-me-who-can."    It  weighed  10  tons  and 
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attained  a  speed  of  12  miles  an  hour.  It  ran  for  some  weeks,  when 
a  rail  broke  and  it  left  the  road  and  turned  over.  Trevithick,  having 
expended  all  his  means  to  convince  the  public  of  the  utility  of  the 
locomotive,  was  compelled  to  give  up  his  endeavors.  There  is  no 
record  to  show  that  Trevithick  ever  resumed  his  labors  in  this  branch 
of  engineering.  Cat.  Nos.  180,734-735  U.S.N.M. 

Fliotograph  of  '^Locomotion,"  Engine  No.  1,  (1826)  of  the  Stockton  and 
Darlington  Bailway,  England. 

This  is  the  first  locomotive  built  for  the  first  railway  in  the  world 
and  constructed  for  general  traffic.  The  photograph  was  made  at 
the  Chicago  Exposition  of  Railway  Appliances  in  1883,  when  the 
locomotive  was  exhibited  by  the  Stockton  and  Darlington  Railway. 

The  engine  has  two  vertical  cyUnders,  10  inches  in  diameter  by  24  inchen 
stroke,  each  driving  by  side-connecting  rods  a  pair  of  48-inch  driving  wheels. 
These  wheels  are  of  cast  Iron  and  are  coupled  together  by  external  rods  that 
elevate  the  driving  crank  pins  of  the  ordinary  type  driven  by  rocking  shafts, 
which  both  receive  their  motion  from  a  single  eccentric  on  the  leading  axle,  one 
shaft  being  rocked  directly  and  the  other  through  a  "bell-crank"  lever.  A 
platform  runs  along  each  side  of  the  boiler,  and  from  one  of  these  the  engineer 
has  control  of  the  valve  rods  for  disengaging  and  reversing.  The  tractive 
power  for  this  engine  per  pound  of  mean  pressure  in  the  cylinders  was  50 
pounds,  but  the  boiler  pressure  used  was  only  25  pounds  per  square  inch.  The 
exhaust  steam  from  both  cyUnders  was  conveyed  by  two  waste  pipes  to  the 
chimney.  The  feed  water  was  forced  into  the  boiler  by  a  single  feed  pump, 
4  inches  in  diameter,  driven  by  a  lever  from  the  crosshead.  The  boiler  is 
10  feet  long  and  4  feet  in  diameter,  delivering  into  the  chinmey,  which  is  171 
inches  in  diameter. 

The  wheel  base  of  the  engine  is  5  feet  4  inches,  and  the  weight  in  working 
order  is  61  tons.  The  tender  is  built  of  timber  and  holds  fifteen  hundredweight 
of  coal  and  carries  an  iron  tank  containing  240  gallons  of  water.  {The  Soience 
Museum,) 

This  locomotive  is  estimated  to  have  been  about  20  horsepower  and 
to  have  a  speed  of  about  8  miles  an  hour. 

Cat.  No.  180,760  U.S.N.M. 

Model  of  the  "  Bocket "  Locomotive  and  Tender,  1829.    Hade  in  the 

Museum. 

This  model  represents  the  celebrated  engine  constructed  by  R. 
Stephenson  &  Co.  in  1829  to  compete  for  the  prize  of  £500  offered  by 
the  Liverpool  and  Manchester  Railway  in  England  to  the  makers 
of  the  most  successful  locomotive. 

The  competition  commenced  on  October  6  and  continued  for  eight 
days.  "  The  Rocket "  won  the  competition  against  four  other  entries. 
These  were  "  The  Novelty,"  made  by  Messrs.  J.  Braithwaite  and  J. 
Ericsson;  "  The  Sans  Pareil,"  made  by  Timothy  Hackworth;  "  The 
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Perseverance,"  made  by  T.  Burstall;  and  the  "Cyclopede,"  made 
by  T.  S.  Brandreth.  Trials  were  conducted  at  Rainhill,  near  Liver- 
pool, on  a  level  piece  of  the  line  IJ  miles  in  length,  of  which  220  yards 
at  each  end  were  allowed  for  starting  and  stopping.  The  competing 
engines  were  required  to  make  ten  double  trips,  going  over  the  cen- 
tral li  miles  at  full  speed,  which  was  to  represent  a  journey  from 
Manchester  to  Liverpool.  Then  a  fresh  supply  of  water  and  fuel 
could  be  taken  up  and  the  second  ten  trips  performed,  which  rep- 
resented the  return  journey.  The  average  speed  throughout  had  to 
be  no  less  than  10  miles  an  hour.    "  The  Rocket "  was  the  only  en- 


FIG.  29. STEPHENSON   "  BOCKET/'  1829. 

gine  to  complete  the  journeys  and  fulfill  all  the  conditions,  and  was, 
therefore,  awarded  the  prize.  She  weighed  4J  tons  and  drew  a  load 
of  12J  tons.  She  completed  the  whole  of  the  double  journey  at  an 
average  speed  over  the  central  portion  of  the  track  of  13.8  miles  an 
hour,  her  maximum  speed  for  one  trip  being  24.1  miles  an  hour. 

The  engine  ran  on  four  wheels  and  had  two  cylinders  8  Inches  In  diameter 
by  17  inches  stroke  placed  at  the  rear  end  of  the  boiler  and  Inclined  downward 
at  37  degrees  with  the  horizontal ;  the  piston  rods  drove  the  front  wheels,  which 
were  56.6  inches  in  diameter,  thus  giving  a  tractive  factor  of  19.4.  The  trallins 
wheels  were  34  inches  in  diameter  and  the  wheel  base  7.17  feet.  The  cylinders 
were  mounted  on  iron  plates  which  were  bolted  to  the  boiler  sheU  and  sup- 
ported by  stays ;  these  plates  also  carried  the  guide  bars,  which  were  of  square 
section  set  diagonaUy,  while  the  crossheads  were  of  brass,  in  halves,  bolted 
together  and  embracing  the  bars.  The  steam  chests  were  below  the  cylinders 
and  the  slide  valves  were  driven  through  an  intermediate  shaft  and  levers  by 
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a  pair  of  eccentrics  fixed  to  a  loose  sleeve  which  could  be  moved  endwise  along 
the  shaft  by  a  pedal  so  as  to  engage  with  either  of  two  drivers,  one  set  for 
forward  and  the  other  for  backward  running.  The  valve  rods  had  gab  ends, 
so  that  the  valves  could  be  disengaged  and  worked  by  hand  levers  when 
reversing.  The  crank  pins  had  spherical  ends  to  allow  for  irregular  motion  of 
the  engine  relative  to  the  driving  axle. 

The  boiler  was  a  cylindrical  shell  40  inches  in  diameter  by  6  feet  long, 
made  in  two  rings,  with  a  circumferential  lap  Joint  and  longitudinal  butt 
Joints,  the  flat  ends  being  secured  by  angle  rings  and  tied  together  by  longi- 
tudinal stays.  The  shell  was  traversed  by  ^  copper  tubes  3  inches  in  diameter 
secured  in  holes  through  the  end  plates.  The  fire  box  shown  is  of  the  original 
design,  but  it  is  not  certain  how  soon  it  was  altered  in  shape.  It  was  a  sepa- 
rate chamber  of  copper  bolted  on  to  the  back  end  of  the  barrel.  It  was  rect- 
angular in  plan,  with  a  sloping  back,  in  which  was  the  fire  box.  There  were 
water  spaces  at  the  top,  back,  and  sides,  while  there  was  a  fire-brick  lining  in 
front  below  the  tubes.  Copper  pipes  connected  the  water  and  steam  spaces 
of  the  fire  box  with  those  of  the  barrel.  The  total  heating  surface  of  the 
boiler  was  138  square  fec^t,  that  of  the  fire  box  being  20  square  feet,  and  the 
grate  area  was  6  square  feet.  The  chimney  was  nearly  15  feet  high  above 
the  rails  and  was  swelled  out  at  the  base  to  cover  the  tube  ends,  and  was 
supported  by  stays  from  the  cylinder  plates. 

Steam  from  the  boiler  was  admitted  to  the  cylinders  by  two  pipes  leading 
from  a  regulating  cock  fixed  above  the  fire  box,  and  which  received  steam  from 
a  dome  through  an  internal  pipe.  The  boiler  pressure  was  limited  to  50  pounds 
per  square  inch  by  two  safety  valves,  one  of  which  was  loaded  by  a  spring  and 
lever,  while  the  other  was  a  lock-up  valve  covered  by  a  small  dome.  A  mer- 
curial gauge  was  fitted  beside  the  chimney  and  was  arranged  to  indicate  the 
steam  pressure  from  45  to  60  pounds.  A  water  gauge  was  fitted  behind  one 
of  the  cylinders  and  two  gauge  cocks  near  the  front  end  of  the  boiler.  The  feed 
water  was  introduced  by  a  long  stroke  feed  pump  worked  from  one  crosshead, 
while  the  exhaust  steam  was  passed  into  the  chimney  by  two  pipes,  each 
fitted  with  a  brass  nozzle  1.5  inches  in  diameter. 

The  framing  of  the  engine  was  wholly  between  the  wheels  and  was  built  of 
flat  bar  iron  bent  down  at  the  rear  end  to  accommodate  the  fire  box  and  rear 
axle;  to  this  the  cast-iron  guides  were  secured,  and  four  brackets  to  support 
the  boiler.  The  weight  was  transmitted  to  the  axles  by  plate  springs.  The 
driving  wheels  were  constructed  with  cast-iron  bosses  in  which  the  crank  pins 
were  fixed,  oaken  spokes  and  fellies,  and  iron  tires  secured  by  bolts.  The 
engine  weighed  3.25  tons  when  empty  and  4.25  tons  in  working  order. 

The  tender  was  a  four-wheeled  wooden  truck  carrying  the  fuel  in  the  body 
and  the  water  in  a  large  barrel  above  it  The  axles  had  outside  bearings  and 
plate  springs,  the  wheels  were  36  inches  in  diameter  and  the  wheel  base  was 
4  feet  It  weighed  3.2  tons  when  loaded,  so  that  the  total  weight  of  engine  and 
tender  in  working  order  was  7.45  tons.  Cat.  No.  180,243  U.S.N.M. 

Model  of  John  Stevens  Experimental  Locomotive,  1825.    Made  in  the 

Museum. 

The  locomotive  consists  of  a  four-wheel  platform  truck  upon  which 
is  mounted  a  vertical  tubular  boiler  inclosed  in  a  circular  sheet-iron 
casing  terminating  in  a  conical  hood  that  holds  the  furnace  door, 


Digitized  by  VjOOQIC 


70  BULLETIN   119,   U.   S.   NATIONAL  MUSEUM. 

and  upon  the  hood  rests  the  smoke-stack.  The  furnace  and  its  grate 
are  circular  and  are  placed  inside  of  the  circle  formed  by  the  boiler 
tubes  and  thus  are  inclosed  by  them.  The  grate  rests  on  the  project- 
ing ledge  of  the  lower  part  of  the  boiler.  A  single  horizontal 
cylinder  with  valve  chest  on  top  is  situated  alongside  the  boiler  and 
transmits  its  power  to  a  crank  shaft  on  which  is  mounted  a  gear 
wheel.  This  gear  engages  a  second  and  larger  gear  vertically  be- 
neath it,  which  in  turn  meshes  into  a  rack  rail  situated  midway 
between  the  rails  and  about  on  a  level  with  them.  Four  vertical 
posts  extending  downward  from  the  floor  of  the  truck  near  each 


FIG.  30, — STEVENS'  BXPERIMpSNTAL  LOCOMOTIVB,  1826. 

corner  and  terminating  in  rollers  in  contact  with  the  inner  face  of 
the  rails,  guide  the  truck  on  the  track. 

The  locomotive  was  operated  by  Stevens  on  a  circular  track  at 
Hoboken,  New  Jersey,  and  carried  six  people  at  a  speed  of  over 
twelve  miles  an  hour.  Cat.  No.  181,241  U.S.N.M. 

Original  Tubular  Boiler  Designed  and  Patented  by  John  Stevens  in  1803, 
and  Used  on  His  Experimental  Locomotive  in  1826.  Deposited  by  the 
Stevens  Institute  of  Technology. 

The  boiler  consists  of  twenty  vertical  tubes  connecting  the  water 
chamber  at  the  bottom  with  the  steam  chamber  at  the  top.  The  out- 
side diameter  of  the  circle  formed  by  the  tubes  is  12  inches,  each 
tube  being  40J  inches  long  by  IJ  inches  in  external  diameter. 
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The  steam  and  water  chambers  are  annular  spaces  of  about  1 
square  inch  cross  section  and  lOJ  inches  in  diameter,  containing  each 
about  33  cubic  inches. 

The  cap  of  the  steam  chamber  is  secured  by  ten  large  and  five 
small  bolts,  the  diameters  of  which  are  eleven-sixteenths  and  five- 
eighths  of  an  inch,  respectively.  The  steam  outlet  at  the  top  is  a 
pipe  1  inch  in  diameter,  the  water  inlet  being  a  similar  aperture  at 
the  bottom.  Cat.  No.  180,029  TT.S.N.M. 


FIG.  31. HORSEPOWER    LOCOMOTIVE,   "  THE   FLYING    DUTCHMAN,"    1830. 

Model  of  "  The  Flying  Dutchman,"  Horsepower  Treadmill  Car.    Made  in 

the  Museum. 

In  1829  the  South  Carolina  Railroad  Company  offered  a  premium 
of  $500  for  the  best  locomotive  operated  by  horsepower.  This  pre- 
mium was  awarded  to  Mr.  C.  E.  Detmold,  who  invented  one  which 
was  worked  on  an  endless-chain  platform  or  treadmill. 

When  this  horsepower  locomotive  was  completed  and  tested  upon 
the  road  in  1830  it  carried  12  passengers  at  the  rate  of  12  miles  an 
hour.  It  was  propelled  by  one  horse  walking  on  the  treadmill,  which 
was  connected  by  gearing  to  the  carwheel  axles. 

Cat.  No.  181,086  U.S.N.M. 
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Parts  of  the  Looomotive  *^  Stoxiibnigt  Lion  "  Consisting  of  boiler,  wheels, 
walking  beams,  and  one  cylinder.  The  first  looomotive  on  the  Western 
Hemisphere  to  nin  on  a  railroad  built  for  traffic.  Gift  of  the  Delaware 
and  Hndson  Canal  Co. 

The  locomotive,  "  Stourbridge  Lion,"  is  a  four-wheeled  engine,  all 
of  whose  wheels  are  "  driving  wheels  "  and  4  feet  in  diameter.  The 
boiler  is  cylindrical  and  horizontal,  10^  feet  long  including  the  swell 
of  the  end  plates,  and  4  feet  2  inches  in  diameter.  It  is  constructed 
of  iron  plates,  one-half  inch  thick,  and  originally  a  chimney  18 
inches  in  diameter  rose  from  the  top  of  the  boiler  near  its  forward 
end  to  a  height  of  about  15  feet  from  the  top  of  the  rails.  The  fire 
box  was  cylindrical,  28  inches  in  diameter  and  extending  into  the 
boiler  4  feet,  from  which  two  flues  18  inches  in  diameter  extended 
to  the  bottom  of  the  smokestack.  Besides  the  necessary  openings 
for  the  passage  of  steam  from  the  boiler,  there  was  near  the  center 
of  its  top  an  oval  opening  12  inches  wide  and  16  inches  long,  called 
a  "  manhole,"  for  the  convenience  of  cleaning  or  repairs.  The  front 
'end  of  the  boiler  was  ornamented  with  a. representation  of  the  face 
of  a  lion  and  the  name  "  Stourbridge  "  was  distinctly  lettered  on  a 
plate  attached  to  its  side. 

The  boiler  was  originally  supported  on  a  strong,  wrought-iron 
frame,  the  front  two-thirds  part  of  which  rested  on  two,  many 
plated  heavy  steel  springs  which  rested  on  the  axle  of  the  forward 
wheels,  and  the  rear  one-third  part  rested  on  supports  on  the  axle 
^f  the  rear  wheels. 

Under  the  center  of  the  boiler  and  supported  by  this  iron  frame 
was  a  small  water  tank  from  which  water  to  supply  the  boiler  was 
pumped. 

The  hubs  of  the  wheels  were  of  iron  and  were  "  made  fast "  to  the 
axles  so  as  only  to  turn  with  the  axles.  The  spokes  and  fellies  were 
of  wood  and  painted  bright  red.  The  tires  were  of  wrought  iron  4 
inches  wide  and  i  inch  thick,  formed  of  two  plates  each  three- foiirths 
of  an  inch  thick  and  fitted  one  around  the  other.  They  were  4  feet 
in  diameter,  exclusive  of  the  flanges,  which  projected  three-fourths 
of  an  inch  beyond  the  face  of  the  tires. 

A  cylinder  was  placed  upright  on  each  side  of  the  rear  end  of  the 
boiler  arranged  for  a  stroke  of  36  inches.  The  upper  end  of  each 
piston  rod  was  connected  to  one  end  of  a  lever  6  feet  in  length  called 
a  "  walking  beam,"  in  form  resembling  the  walking  beam  of  a  steam- 
))oat,  the  other  end  of  which  rested  on  fulcrums  on  the  top  of  two 
movable  or  vibrative  upright  iron  rods,  connected  together  by  cross 
braces,  the  bottom  of  the  fulcrum  rods  working  on  hinge  joints  and 
the  top  being  of  such  height  that  when  the  piston  was  at  half  stroke 
the  beam  would  be  level. 
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Attached  to  the  head  of  each  cylinder  was  an  iron  frame  consisting 
of  two  upright  posts  so  placed  that  the  piston  end  of  the  beam  would 
pass  between  them  and  permit  the  end  of  the  beam  to  pass  clear  of  it. 
The  height  of  these  frames  was  on  a  level  with  the  head  of  the  piston 
rod  when  at  half  stroke.  These  frames  were  firmly  braced  so  as  to 
hold  them  perfectly  in  place. 

In  the  center  of  each  walking  beam  a  journal  projected  on  each 
side  to  which  two  radius  rods  were  attached,  the  other  end  of  such 
rods  being  attached  by  journals  to  the  head  of  the  posts  of  the  up- 
right iron  frames  in  such  positions  that  their  journals  would  be  ex- 
actly in  line  with  the  piston-rod  journal  when  the  piston  was  at  half 
stroke.  By  this  arrangement  the  head  of  the  piston  rod  was  at  all 
times  kept  in  line  with  the  center  line  of  the  cylinder. 

The  valves  regulating  the  passage  of  steam  into  and  out  of  the 
cylinders  were  operated  by  rods  and  cranks  connected  with  eccentrics 
on  the  rear  axles,  the  angle  of  the  eccentrics  being  such  that  when 
one  piston  was  at  full  stroke  the  other  would  be  at  half  stroke. 

The  journals  for  connecting  the  crank  rods  with  the  walking  beams 
were  placed  at  a  distance  of  18  inches  (one- fourth  the  length  of  the 
beam)  from  the  piston-rod  journal,  thus  making  the  diameter  of  the 
crank  sweep  equal  to  three-fourths  of  the  stroke  of  the  piston.  Crank 
rods  extended  from  these  journals  to  the  crank  pins  in  the  rear  wheels 
and  these,  by  horizontal  connecting  rods,  were  made  to  turn  the  for- 
ward wheels. 

The  exhausted  steam  was  discharged  from  the  cylinders  into  two 
pipes  2i  inches  in  diameter,  one  being  attached  to  each  cylinder  and 
extending  downward  into  the  small  water  holder  under  the  boiler, 
thus  utilizing  the  heat  of  such  exhausted  steam  in  partially  heating 
the  water  for  supplying  the  boiler.  From  this  small  water  holder 
one  pipe  extended  forward  under  the  boiler  and  upward  across  its 
front  end,  where  it  discharged  into  the  chimney. 

The  engine  was  provided  with  two  safety  valves,  one  of  which  was 
placed  back  of  the  center  of  the  boiler  where  the  engineer  could  have 
ready  access  to  it  and  the  other  was  placed  very  near  to  and  in  the 
rear  of  the  chimney  and  was  so  covered  by  a  dome  as  not  to  be  easily 
accessible.  The  reason  for  such  arrangement  may  be  inferred  from 
one  of  the  conditions  contained  in  the  offer  by  the  Liverpool  and 
Manchester  Railway  managers  in  1829  of  a  £500  prize  for  the  best 
locomotive  for  passenger  trains,  namely,  "  The  boiler  must  have  two 
safety  valves,  neither  of  which  must  be  fastened  down,  and  one  of 
them  completely  out  of  control  of  the  engineer." 

The  "  Stourbridge  Lion  "  was  built  by  Foster,  Eastrick  &  Co.,  in 
Stourbridge,  England,  a  manufacturing  town  on  the  Kiver  Stour, 
about  15  miles  west  of  Birmingham.  It  was  manufactured  especially 
for  the  Delaware  &  Hudson  Canal  Co.  by  order  of  Mr.  John  B. 
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Jervis,  president  of  the  company,  who  commissioned  Horatio  Allen, 
a  prominent  practical  engineer,  to  arrange  the  details  for  this  work. 

In  February,  1829,  the  "  Stourbridge  Lion  "  was  sent  by  canal  to 
Liverpool  and  consigned  to  William  and  James  Brown,  who  were 
bankers  for  the  Delaware  &  Hudson  Canal  Co.,  and  on  April  8, 
1829,  it  was  shipped  from  Liverpool  on  the  John  Jay  for  New  York. 
The  boat  arrived  in  New  York  on  May  14,  and  the  parts  of  the  loco- 
motive were  taken  to  the  yard  of  the  West  Point  Foundry  Co.,  of 
which  W.  Kimball  was  the  manager.    This  foundry  was  at  the  foot 


FIG.  32. —  REPRODUCTION   OF   THE   OBIGIXAL    "STOURBRIDGE    LION"    U)COMOTIVE. 

of  Beach  Street,  North  River,  New  York  City.  The  locomotive  was 
put  together  by  David  Matthew  under  the  supervision  of  Horatio 
Allen,  and  was  blocked  up  with  wheels  clear  of  the  ground  and  run 
as  an  interesting  exhibition  to  people  who  called  to  see  it.  It  was  later 
shipped  up  the  Hudson  River  to  Rondout,  New  York,  and  forwarded 
thence  by  the  Delaware  &  Hudson  Canal  to  Honesdale,  Pennsyl- 
vania, arriving  at  that  place  on  July  23.  It  was  there  elevated  from 
the  canal  to  the  railroad  track,  which  is  said  to  have  run  on  a  trestle 
some  distance  from  the  canal.  On  August  8,  1829,  the  trial  trip  was 
made,  and  the  locomotive,  manned  by  Horatio  Allen  alone,  ran  out 
on  the  track  a  distance  of  about  1  mile  to  Seeleyville. 
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Horatio  Allen's  account  of  this  trip  is  quite  circumstantial,  but  does 
not  agree  with  other  statements  which  seem  to  be  reliable.  Mr.  Allen 
says  that  he  ran  the  locomotive  2  or  3  miles,  while  other  statements 
are  that  the  trip  was  not  more  than  1  mile  long.  It  seems  likely  that, 
in  addition  to  this  first  trial  trip,  a  few  other  experimental  trips  were 
made  and  then  the  locomotive  was  laid  aside. 

Cat.  No.  180,013  U.S.N.M. 

Model  of  Loeomotiye  ''  Stourbridge  Lion."    Hade  in  the  Museum. 

There  are  quite  apparent  differences  between  this  model  and  the 
partially    assembled   original    locomotive    on   exhibition.    As    con- 


FIG.  S3. PBTEft  COOPBB  EXPERIMKNTAL  LOCOMOTIVE,  1829. 

structed,  the  model  is  a  composite  picture  developed  from  numerous 
bits  of  what  is  believed  to  be  reliable  information  gathered  over  a 
long  period  of  years,  and  is  considered  to  be  a  true  likeness  of  the 
original  as  received  from  England.  Cat.  No.  215,649  U.S.N.M. 

Model  of  the  Experimental  Locomotive  "  Tom  Thumb,"  1829.    Made  in  the 

Museum. 

This  engine  was  designed  and  constructed  by  Peter  Cooper  in 
Baltimore,  Maryland,  and  tested  on  the  Baltimore  &  Ohio  Kailroad 
on  August  28, 1829.    On  that  occasion  it  drew  a  car  carrying  24  pas- 
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sengers  a  distance  of  13  miles  in  72  minutes,  and  made  the  return  trip 
in  57  minutes. 

The  engine  was  about  the  size  of  a  modern  hand  car  with  one  up- 
right cylinder  J  inch  by  13^  inches  and  an  upright  boiler,  the  tubes 
of  which  were  made  from  gun  barrels.  The  boiler  was  about  as  large 
as  a  kitchen  boiler;  stood  upright  in  the  car,  and  was  filled  above 
the  furnace,  which  occupied  the  lower  section,  with  vertical  tubes. 
Draft  for  the  fire  was  maintained  by  a  revolving  fan  driven  by  a 
dnun  attached  to  one  of  the  car  wheels  over  which  passed  a  cord  that 
in  its  turn  worked  a  puUey  on  the  shaft  of  the  revolving  fan.  The 
rotating  action  of  the  engine  was  transmitted  to  the  wheels  through  a 
system  of  gears.  Cat.  No.  180,034  U.S.N.M. 

Model  of  the  ''  Best  Friend  "  Locomotive,  1830.    Made  in  the  Huieimi. 

This  was  the  first  locomotive  built  in  the  United  States  for  actual 
service  on  a  railroad.  It  was  built  at  the  West  Point  Foundry  in 
New  York  City  for  the  South  Carolina  Eailroad  and  made  its  trial 
trip  on  January  15, 1831. 

On  March  1, 1830,  a  contract  had  been  entered  into  with  Mr.  E.  L. 
Miller,  of  Charleston,  to  construct  a  locomotive  for  the  South  Caro- 
lina Railroad  that  was  to  run  10  miles  an  hour  and  carry  three  times 
its  own  weight.  Mr.  Miller's  locomotive  was  built  at  the  West  Point 
Foundry  shops,  at  that  time  located  at  the  foot  of  Beach  Street,  New 
York  City.  The  "Best  Friend"  gave  such  good  service  that  the 
managers  of  the  road  directed  that  a  second  locomotive  be  ordered 
from  the  same  company  with  changes  and  modifications. 

The  Charleston  Courier  of  January  17,  1831,  described  the  initial 
trip  as  follows : 

On  Saturday  last  the  first  anniversary  of  the  commencement  of  the  railroad 
was  celebrated.  Notice  having  been  previously  given,  inviting  the  stockholders, 
about  one  hundred  and  fifty  assembled  in  the  course  of  the  morning  at  the 
company's  building  in  Line  Street,  together  with  a  number  of  invited  guests. 
The  weather  the  day  and  night  previous  had  been  stormy,  and  the  morning  was 
cold  and  cloudy.  Anticipating  a  postponement  of  the  ceremonies,  the  locomotive 
engine  "  Best  Friend  of  Charleston  "  had  been  taken  to  pieces  for  cleaning,  but 
upon  the  assembling  of  the  company  she  was  put  in  order,  the  cylinders  new 
packed,  and  at  the  word  the  apparatus  ready  for  movement  Th&  first  trip  was 
performed  with  two  pleasure  cars  attached,  and  a  small  carriage,  fitted  for  the 
occasion,  upon  which  was  a  detachment  of  United  States  troops  and  a  fleldpiece 
which  had  been  politely  granted  by  Maj.  Belton  for  the  occasion. 

Upon  the  return  of  the  engine  it  was  found  necessary  to  tighten  the  packing, 
which  occasioned  some  little  delay.  At  about  1  o'clock  she  again  started  with 
three  cars  attached,  upon  which  were  upward  of  100  passengers.  At  2  o'clock  a 
Federal  salute  was  fired  by  the  detachment  of  troops  stationed  upon  the  remains 
of  the  fortification  erected  during  the  Revolution  near  the  Quarter  House.  At 
4  o'clock  the  company  commenced  returning  and  were  all  safely  landed  at  Line 
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Street  before  6.  The  number  of  passengers  brought  down,  which  was  performed 
in  two  trips,  was  estimated  at  upward  of  200.  A  band  of  music  enlivened  the 
scene,  and  great  hilarity  and  good  humor  prevailed  throughout  the  day. 

Mr.  David  Mathew,  who  was  foreman  of  machinists  in  the  West 
Point  Foundry,  Beach  Street,  New  York  City,  when  the  "Best 
Friend"  locomotive  was  built,  writes  the  following  particulars  of 
the  engine  in  a  letter  written  in  1859  to  William  H.  Brown,  author  of 
the  "  First  Locomotive  in  America  " : 

The  "Best  Friend'*  locomotive  was  a  four-wheeled  engine,  all  four-wheels 
drivers.    Two  inclined  cylinders  at  an  angle,  working  down  on  a  double  crank 


FIG.  34. — THE  "  BEST  FRIEND  "  LOCOMOTIVE,  1831. 

inside  of  the  frame,  with  the  wheels  outside  of  the  frame,  each  wheel  connect- 
ing together  with  outside  rods.  The  wheels  had  iron  hubs,  wooden  spokes,  and 
fellies  with  iron  tires  and  iron  web  and  pins  in  the  wheels  to  connect  the  outside 
rods  to. 

The  boiler  was  a  vertical  one  in  the  form  of  an  old-fashioned  porter  bottle. 
The  furnace  at  the  bottom  was  surrounded  with  water  and  all  filled  inside  full 
of  what  we  call  teats  running  out  from  the  sides  and  top,  with  alternate  stays 
to  support  the  crown  of  the  furnace ;  the  smoke  and  gas  passed  out  through  the 
sides  at  several  points  into  an  old  jacket  which  had  the  chimney  on  it.  The 
boiler  sat  on  a  frame  upon  four  wheels,  with  the  connecting  rods  running  by  it 
to  come  into  the  crank  shaft.  The  cylinders  were  about  6  inches  bore  and 
16  inches  stroke  and  the  driving  wheels  about  4^  feet  in  diameter.  The  whole 
machine  weighed  about  41  tons. 

Figured  by  present  rules  the  traction  force  with  50  pounds  boiler 
pressure  was  about  400  pounds.    Also,  at  a  speed  of  20  miles  an 
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hour  and  a  working  steam  at  three-quarters  stroke  the  engine  would 
develop  about  12  horsepower.  Eich  pine  wood  was  the  fuel  used. 
Upon  trial  it  was  found  that  the  wheels  were  too  weak  for  lateral 
strains  exerted  upon  them  in  rounding  curves,  and  they  had  to  be 
rebuilt  with  wrought-irpn  spokes. 

The  engine  proved  highly  efficient  and  doubled  the  power  and 
speed  stipulated  in  the  contract.  Cat.  No.  180,244  U.S.N.M. 

\ 
Copy  of  the  Original  Brawing  of  the  "  West  Point,"  the  Second  Locomotive 
Engine  Built  for  Actual  Service  on  a  Bailroad  in  the  United  States. 

This  locomotive  was  made  for  the  South  Carolina  Railroad  in  1830 
by  the  West  Point  Foundry  Association.  It  had  the  same  size  engine, 
frame,  wheels,  and  cranks  as  the  "  Best  Friend,"  but  had  a  horizontal 
tubular  boiler.  The  tubes  were  2^  inches  in  diameter  and  about  6 
feet  long. 

The  public  demonstration  of  this  locomotive's  power  was  made  on 
March  5,  1831,  on  Sunday  afternoon.  The  Charleston  Courier  of 
March  12th  describes  this  trip  as  follows : 

The  locomotive  "  West  Point,"  under  the  charge  of  Stephen  Lee  Alison,  under- 
went a  trial  of  speed  with  the  barrier  car  and  four  cars  for  passengers  on  our 
railroad.  There  were  117  passengers,  of  which  number  50  were  ladies,  in  the 
four  cars,  with  6  bales  of  cotton  on  the  barrier  car ;  and  the  trip  to  the  Five-Mile 
House,  2i  miles,  was  completed  in  eleven  minutes.  The  2i  miles  to  the  forks  of 
Dorchester  Road  were  completed  in  eight  minutes.  The  safety  has  been  insured 
by  the  introduction  of  the  barrier  car  and  the  improvements  of  the  formation 
of  the  flange  of  the  wheels,  which,  we  learn,  was  made  by  a  young  mechanic  of 
the  city,  Mr.  Julius  D.  Petsch,  in  the  company's  service. 

The  barrier  car  referred  to  was  a  car  surmounted  with  six  square 
bales  of  cotton  strapped  upon  it  by  means  of  hoop  iron,  and  was  run 
with  every  passenger  train,  being  placed  between  the  locomotive  and 
passenger  cars  as  a  means  of  protection  from  steam  or  hot  water 
should  an  accident  occur.  Cat.  No.  180, 711  U.S.N31. 

The  Locomotiye  ''  John  Bull,"  1831.  No.  1,  Camden  and  Amboy  Bailioad 
Company.  The  Oldest  Complete  Locomotive  in  America.  Built  by  Qeorge 
Stephenson  and  Son,  Newcastle-upon-Tyne,  England,  1830-31;  Shipped 
from  Liverpool  July  14, 1831,  on  the  Ship  ''Allegheny"  Bound  for  Phila- 
delphia.  Gift  of  the  Pennsylvania  Bailroad  Company,  1885.    "Plate  2. 

On  November  12, 1831,  in  the  presence  of  members  of  the  New  Jer- 
sey Legislature,  with  Isaac  Dripps  acting  as  engineer,  in  a  train  with 
two  cars,  this  locomotive  made  the  first  movement  by  steam  in  the 
State  of  New  Jersey,  at  Bordentown,  where  the  Bailroad  Monument 
now  stands.  The  "  John  Bull "  was  in  continuous  service  from  1831 
to  1865,  during  which  time  it  was  altered  and  added  to.    It  was  ex- 
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hibited  at  the  Centennial  Exhibition,  1876,  and  at  the  Exposition  of 
Eailroad  Appliances,  Chicago,  1883.  It  was  placed  in  the  United 
States  National  Museum  in  1885,  where  it  remained  until  1893,  when 
(April  17-22)  it  was  run  under  steam  from  New  York  to  the  World's 
Columbian  Exposition,  where  for  a  time  it  made  daily  trips  upon  the 
exposition  tracks.  On  December  13,  1893,  it  was  returned  to  Wash- 
ington, D.  C,  having  made  the  last  trip  under  steam  on  that  date. 

The  original  dimensions  were  as  follows :  Weight,  10  tons  (22(^25 
pounds).  Boiler,  13  feet  long,  3  feet  6  inches  in  diameter.  Cylinders, 
9  by  20  inches.  Driving  wheels,  4  feet  6  inches  in  diameter ;  cast-iron 
hubs ;  locust  spokes ;  tire  of  wrought  iron,  shrunk  on ;  flange,  1^  inches 
deep.  Sixty-two  flues,  7  feet  6  inches  long,  2  inches  in  diameter. 
Furnace,  3  feet  7  inches  by  3  feet  2  inches  high.  Steam  ports,  IJ  by 
6^  inches;  exhaust  ports,  1^  by  6J  inches.  Throw  of  eccentric,  3^ 
inches.  Grate  surface,  10.08  square  feet.  Fire-box  surface,  36  square 
feet.    Flue  surface,  213  square  feet.  Cat.  No.  180, 001  U.S.N.M. 


PIG.  35. "  JOHN  BULL  "  AND  TRAIN,  1831. 

Model  of  Looomotive  ''  John  Bull "  and  Train.    Hade  in  the  Museum. 

This  model  represents  the  locomotive  and  train  as  it  originally 
appeared  on  the  date  of  the  initial  trip,  November  12,  1831.  By 
comparing  the  locomotive  model  with  the  actual  engine  as  it  now 
stands,  the  outstanding  feature  to  be  observed  is  the  absence  in  the 
former  of  the  pilot  or  "  cowcatcher."  The  necessity  for  a  pilot  to 
remove  obstructions  off  the  track  caused  Isaac  Dripps,  master 
mechanic  of  the  railroad,  to  design  and  add  this  forecarriage,  which 
not  only  performed  its  specified  duty  but  also  carried  some  weight 
off  the  front  driving  wheels  and  performed,  in  a  way,  the  functions 
of  the  swiveling  truck. 

Again,  it  will  be  observed  that  in  the  model  the  driving  wheels 
are  connected  by  rods  (one  on  each  side),  while  these  are  absent 
in  the  full-size  machine.  These  rods  were  never  used,  owing  to  the 
sharp  curves  on  the  road. 

The  passenger  coaches  used  were  simply  stage  coaches,  common  at 
that  time,  equipped  with  flanged  wheels.      Cat.  No.  233,510  U.S.N.M. 
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Copy  of  the  Original  Drawing  of  the  ^'DeWitt  Clinton,"  the  Third  Loco- 
motive  Engine  Built  for  Actual  Service  on  a  Bailroad  m  the  United 
States.  Made  for  John  B.  Jervis  for  the  Hudson  and  Mohawk,  a  Bail- 
road  Between  Albany  and  Schenectady,  New  York,  in  1831,  by  the  West 
Point  Foundry  Association. 

The  "  DeWitt  Clinton  "  had  two  cylinders,  5^  inches  in  diameter 
and  16  inches  stroke;  four  wheels,  all  drivers,  4^  feet  in  diameter, 


FIQ.  S6. — PHINEAS   DAVIS   '' GRASSHOPPER ''   LOCOMOTIVE,  1831. 

with  all  the  spokes  turned  and  finished.  The  spokes  were  wrought 
iron,  hubs  cast  iron,  and  the  wheels  tired  with  wrought  iron,  with 
inside  crank  and  outside  connecting  rods  to  connect  all  four  wheels ; 
a  tubular  boiler,  with  drop  furnace,  two  fire  doors,  one  above  the 
other;  copper  tubes  2^  inches  in  diameter  and  about  6  feet  long; 
cylinders  on  an  incline,  and  the  pumps  worked  vertically  by  bell 
crank.  This  engine  weighed  about  3^  tons  without  water,  and  would 
run  30  miles  an  hour  with  three  or  five  cars  on  a  level  burning  anthra- 
cite coal.  It  was  the  first  engine  to  run  in  New  York  State  on  a 
railroad.  Cat.  No-.  222,113  U.S.N.M. 
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Model  of  the  ''Grasshopper"  Locomotiye,  1831.    Hade  in  the  Museum. 

The  "  Grasshopper "  locomotive  is  so  named  from  its  peculiar 
motion.  It  was  introduced  by  the  Baltimore  and  Ohio  Railroad  in 
1831,  and  remained  in  use  on  its  line  for  many  years. 

The  "  Grasshopper "  locomotive,  more  particularly  called  the 
"Atlantic"  type,  and  which  became  for  a  time  the  standard  form 
of  engine  on  the  Baltimore  and  Ohio  Railroad,  was  designed  by 
Phineas  Davis,  aided  by  Ross  Winans,  then  assistant  engineer  of 
machinery  of  the  Baltimore  and  Ohio  Railroad.     The  "Atlantic" 


FIG.  37. — MATTHIAS   BALDWIN  "  OLD   IRONSIDES  "    LOCOMOTIVE,  1832. 

had  a  vertical  boiler  with  a  fan  driven  by  the  exhaust  steam  for 
stimulating  the  fire.    • 

There  were  two  vertical  cylinders  10  inches  by  12  inches,  whose 
power  was  transmitted  to  the  supplementary  driving  shaft  by  means 
of  a  spur  and  pinion,  which  was  geared  up  to  make  the  wheels 
revolve  twice  for  every  turn  of  the  crank.  In  this  way  wheels  3 
feet  in  diameter  were  made  equivalent  to  driving  wheels  6  feet  in 
diameter.  About  twenty  engines  of  the  "Atlantic  "  type  were  built 
and  they  worked  very  successfully  in  developing  railroad  traffic, 
going  out  of  favor  only  when  engines  with  a  longer  wheel  base  be- 
came necessary.  Cat.  No.  233,511  U.S.N.M. 

Model  of  the  Locomotive  "  Old  Ironsides  "  and  Tender,  1832.    Gift  of  the 
Baldwin  Locomotive  Works. 

This  locomotive  was  the  first  built  by  Matthias  Baldwin,  the 
founder  of  the  Baldwin  Locomotive  Works,  in  Philadelphia,  and 
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hauled  the  first  passenger  train  in  the  State  of  Pennsylvania.  The 
trial  trip  was  made  on  the  Norristown  Bailroad,  November  23, 1832, 
traveling  6  miles  at  a  speed  of  28  miles  an  hour.  After  several  suc- 
cessful trials  "  Old  Ironsides "  with  improvements  attained  a  speed 
of  30  miles  an  hour  with  the  usual  train  attached. 

The  locomotive  is  a  four-wheeled  engine  with  the  driving  wheels 
in  front  of  the  fire  box  and  the  carrying  wheels  close  behind  the 
smoke  box.  In  working  order  it  weighed  about  12,000  pounds.  The 
cylinders  were  9i  by  18  inches,  the  driving  wheels  were  54  inches,  and 
the  front  wheels  45  inches.  The  boiler  was  30  inches  in  diameter  and 
contained  seventy-two  copper  flues  H  inches  by  7  feet. 

Cat.  No.  180,114  U.S.N.M. 

Photograph  of  the  Locomotiye  ''  Pioneer/'  1836.    Purchased. 

This  locomotive  was  the  thirty-seventh  built  by  M.  W.  Baldwin 
and  was  completed  in  1836  for  the  Utica  and  Schenectady  Railroad. 
It  was  later  sold  to  the  Michigan  Central  Railroad  and  was  called 
the  "Alert."  While  owned  by  this  road  a  few  changes  were  made 
on  the  engine.  Originally  it  had  a  single  fixed  eccentric  for  each 
cylinder,  with  two  arms  extending  backward  having  drop  hooks  to 
engage  with  a  pin  on  a  rocker  arm  which  actuated  the  valve  rod. 
That  motion  was  removed  and  double  eccentrics  with  V-hook  put  in 
its  place. 

When  the  Chicago  and  North  Western  Railway  began  to  lay  its 
tracks  in  1848,  they  purchased  the  "Alert"  and  renamed  it  the 
"  Pioneer." 

The  "  Pioneer  "  is  the  same  type  as  Baldwin's  second  engine,  the 
"  E.  L.  Miller,"  but  is  larger  and  has  2  inches  longer  stroke  and  the 
improved  valve  motion  just  mentioned. 

Cat.  No.  180,046  U.S.N.M. 

Model  of  the  Locomotive  "  Sandusky,"  1837.   Made  in  the  Museum. 

This  is  the  first  locomotive  built  by  Rogers,  Ketcham,  and  Com- 
pany, Patterson,  New  Jersey,  completed  in  1837,  and  placed  in 
service  on  the  Mad  River  and  Lake  Erie  Railroad  at  Sandusky,  Ohio, 
in  1838.  Its  cylinders  were  11  inches  in  diameter  by  16  inches  stroke, 
with  one  pair  of  driving  wheels  4  feet  6  inches  in  diameter,  which 
were  placed  in  front  of  the  fire  box.  The  engine  had  a  truck  in  front 
with  four  30-inch  wheels;  the  cylinders  were  inside  the  frames  and 
were  connected  to  the  wheel  axle.  The  eccentrics  were  outside  of  the 
frame  and  the  eccentric  rods  extended  back  to  rocking  shafts  which 
were  located  on  the  footboard.  The  smoke  pipe  was  of  the  bonnet 
type  and  had  a  deflecting  cone  in  its  center.  The  edges  of  the  cone 
were  curled  over  so  as  to  deflect  the  sparks  downward.    The  driving 
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wheels  were  made  of  cast-iron  with  hollow  spokes  and  rim,  which  at 
that  time  was  a  remarkable  novelty.  The  section  of  the  spokes  was 
of  the  old  form,  and  the  rim  was  of  very  much  the  same  shape  as 
that  in  use  at  the  present  time.  Another  important  improvement 
adopted  in  the  construction  of  this  locomotive  was  counterbalancing 
the  weight  of  cranks,  connecting  rods,  and  piston.  This  counter- 
balancing was  effected  by  casting  the  rim  of  the  wheel  opposite  the 
crank  in  solid  metal,  while  the  other  part  of  the  wheel  was  made 
hollow.  The  importance  of  counterbalancing  was  not  recognized 
until  several  years  after  it  had  been  introduced  by  Rogers,  Ketcham, 
and  Company,  and  when  attention  was  drawn  to  it  many  doubted 
the  necessity  of  balancing  anything  more  than  the  crank. 

Cat.  No.  180,245  U.S.N.M. 


PIG.  88. — B0GER8,  KETCHAM  ft  CO.  "  SANDUSKY  "  LOCOMOTIVE,  1837. 

Model  of  Locomotive  Invented  by  Asa  Whitney,  XT.  S.  Patent  No.  1653, 
Jnne  27,  1840.    Transferred  from  the  United  States  Patent  Office. 

To  secure  greater  traction,  this  locomotive  was  designed  to  operate 
all  wheels  as  drivers.  The  boiler,  cylinders,  etc.,  are  secured  to  a 
framework  supported  on  two  four-wheel  trucks.  The  forward  truck 
is  free  to  revolve  about  a  center  pin  through  the  intervention  of  coni- 
cal friction  rollers  traveling  through  circular  arcs,  and  the  rear  truck 
likewise  is  equipped  with  rollers  that  it  may  conform  to  the  curva- 
tures and  undulations  of  the  track. 

The  power  of  the  engine  is  transmitted  to  the  wheels  through  two 
bell  cranks  and  other  connecting  rods  and  cranks  above  and  on  each 
side  of  the  boiler  to  a  main  central  shaft  beneath  the  boiler  on  which 
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is  a  large  spur  wheel.  This  cog  engages  two  cogs  on  either  side  of  it 
secured  to  the  axles  of  the  middle  wheels  of  the  trucks,  and  through 
cranks  on  the  extremities  of  these  axles  and  connecting  rods  the 
power  is  communicated  to  the  outside  wheel  axles.  Thus  all  eight 
wheels  are  driving  wheels.  Cat.  No.  251,271  U.S.N.M. 

Model  of  Locomotive  Invented  by  1L  W.  Baldwin.   XT.  S.  Patent  Ho.  2789, 
August  25,  1842.    Transferred  from  the  United  States  Patent  Office. 

This  locomotive  contains  features  which  will  permit  the  wheels 
and  axles  to  adapt  themselves  to  the  curves  and  undulations  of  the 


FIG.   89. ASA  WHITNEY   LOCOMOTIVE,  1840. 

railway  bed.  An  adjustable  pin  is  fixed  vertically  above  the  axles 
and  to  the  frame  on  each  side  of  the  boiler,  and  extends  downward  and 
through  a  vibrating  bar,  terminating  on  the  upper  surface  of  the 
multileaf  spring.  The  fore  and  aft  ends  of  the  spring  are  connected 
to  the  boxes  in  which  the  wheel  pixies  revolve.  The  boxes  are  made 
so  that  they  swivel  in  the  plumber  blocks  which  receive  them,  by 
boring  cylindrical  recesses  in  the  blocks.  These  blocks  are  secured 
to  the  vibrating  bar  so  that  the  parallelism  of  the  axles  is  undis- 
turbed. Cat.  No.  251,274  U.S.N.M. 

Model  of  Locomotive  Invented  by  0.  H.  NicoUs,  1848.    XT.  S.  Patent  No. 
5532.    Transferred  from  the  United  States  Patent  Office. 

The  object  of  this  invention  was  to  maintain  the  tractive  power  of 
a  locomotive  on  ascending  grades.    The  nature  of  the  invention  con- 
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sisted  in  employing,  in  addition  to  the  usual  large  driving  wheels,  a 
set  of  small  drivers  operated  by  an  additional  pair  of  engines.  By 
this  arrangement  when  the  engine  reached  moderate  grades  the 
steam  could  be  shifted  from  the  engines  of  the  large  drivers  to  those 
of  the  small  drivers.  The  difference  in  the  diameter  of  the  two  sets, 
it  was  believed,  would  enable  the  pistons  that  operate  the  small 
drivers  to  work  off  all  the  steam  generated  in  the  boiler  and  to  exert 
the  required  force  to  draw  the  train  upgrade,  although  with  reduced 
speed.  When  ascending  grades  of  greater  inclination,  both  sets  of 
engines  and  drivers  could  be  brought  into  play,  and  thus  the  locomo- 


FIO.  40. — NICOLJ^S  GBAOB  LOCjOMOTIVB,  1848^ 

tive  was  adapted  to  all  circumstances  and  rendered  effective  over 
the  whole  length  of  road  without  waste  of  power. 

Cat.  No.  251,270  U.S.N.M. 

Model  of  LocomotlYe  Invented  by  A.  Cathcart  in  1849.    XT.  S.  Patent  No. 
6818.    Transferred  from  United  States  Patent  Office. 

The  object  of  this  invention  was  to  enable  a  locomotive  to  draw 
cars  up  inclined  planes  without  the  use  of  stationary  power.  It  con- 
sists in  attaching  auxiliary  cylinders  to  the  locomotive,  which  act 
upon  a  wheel  considerably  smaller  than  the  ordinary  driving  wheels. 
This  wheel  is  toothed  and  is  connected  with  an  intermediate  driving, 
wheel,  which  can  be  raised  or  lowered  through  a  circular  arc  in  which 
the  axis  of  the  small  wheel  is  the  center.  This  latter  wheel  is  in  turn 
lowered  and  gauges  in  a  rack  located  between  the  rails. 

Cat.  No.  251,272  U.S.N.M. 
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Model  of  the  Eniming  Oear  of  a  Loeomotiye.  Patented  in  1851  by  Bom 
Winans  and  Ineorporated  in  a  Loeomotiye  Used  on  the  Baltimore  and 
Ohio  Bailroad,  Called  "  Carroll  of  Carrollton.'' 

The  early  locomotive  designers  the  world  over  made  a  common  mis- 
take in  imagining  that  the  size  of  driving  wheels  instead  of  the  size 
boiler  controlled  the  speed  capacity  of  a  locomotive.  This  idea  led 
Ross  Winans  to  invent  and  patent  a  locomotive  which  was  called 
"  Carroll  of  CarroUton."  It  had  a  single  pair  of  driving  wheels  7 
feet  in  diameter  and  four-wheel  trucks  both  front  .and  rear.  The 
deficiency  of  adhesion  noticeable  in  other  engines  having  larger 
driving  wheels  was  supposed  to  be  eliminated  in  this  engine,  but  a 
trial  did  not  prove  this  and  the  engine  did  not  secure  any  success  and 
never  did  any  regular  work.  Cat.  No.  251^73  U.S.N.M. 


FIG.   41. CATHCART  RACK-RAIL   LOCOMOTIVE,  1S49. 

A  Complete  Working  Model  of  an  ''American  "  Type  Loeomotiye.  (Scale 
i  inch  equals  1  foot.)  Made  by  George  Boshart.  Loaned  by  John  S. 
Clarke,  Ardmore,  Fa.,  Vice  President  of  The  Autocar  Company. 

This  model  is  as  complete  in  its  interior  parts  as  in  its  exterior 
parts  and  can  be  operated  under  its  own  power  with  coal  for  fuel. 
It  represents  the  passenger  type,  high-speed  simple-cylinder  locomo- 
tive of  the  period  1890-1900. 

Of  the  "American  "  locomotive,  Mr.  Angus  Sinclair,  in  his  book, 
the  "  Development  of  the  Locomotive  Engine,"  writes : 

For  the  first  forty  years  of  railroad  operating,  the  dominating  aim  of  design- 
ers and  locomotive  builders  was  to  produce  a  locomotive  suitable  for  all  kinds 
of  train  service,  one  that  would  be  fairly  efficient  and  durable  enough  to  make 
long  mileage  with  small  expense  for  repairs  and  subject  to  few  failures.    Except 
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on  the  comparatively  few  railroads  handling  minerals  and  other  heavy  freight 
over  steep  grades,  the  eight-wheel  locomotive,  known  for  excellence  as  the 
American  locomotive,  was  regarded  as  an  ideal  engine  for  hauling  hoth  pas- 
senger and  freight  trains.  In  1870  probably  85  per  cent  of  the  locomotives  at 
"work  on  the  American  continent  were  of  that  type.  Until  the  troublesome  prob- 
lem of  how  to  move  passenger  and  freight  trains  at  the  least  possible  expense 
became  dominant  in  railroad  counsels  the  American  locomotive  left  nothing  to 
be  desired  as  railroad  motive  power. 

The  engine  was  the  product  of  natural  evolution,  the  survival  of  the  fittest, 
and  altogether  admirable  as  a  power  producing  motor.  Lest  this  book  be  read 
when  the  American  locomotive  becomes  classed  with  the  dinosaurs,  I  may  ex- 
plain that  it  belonged  to  what  is  now  denominated  as  the  4-4-0  class,  having  a 
four-wheel  truck  under  the  smoke  box  and  two  pairs  of  coupled  drivers  in  front 


FIG.  42. WINANS  LOCOMOTIVE  FOR    INCREASED  ADHESION,  1861. 

and  one  pair  behind  the  fire  box.  During  the  period  of  this  engine's  glory  a  deep 
fire  box  passed  down  between  the  frames  and  was  compactly  bounded  by  driving- 
wheel  axles  and  coupling  rods.  About  one-third  of  the  total  weight  was  gen- 
erally carried  on  the  leading  truck. 

The  perfecting  of  this  form  of  locomotive  represents  the  most  valuable  en- 
gineering work  performed  on  railroad  motive  power.  The  work  of  Evans, 
Trevithick,  Hedley,  Stephenson,  Hackworth,  Cooper,  Baldwin,  Dripps,  Winans, 
Harrison,  Eddy,  Millholland,  Rogers,  Cooke,  and  Mason  all  produced  contri- 
butions to  the  perfecting  of  the  American  locomotive,  and  very  often  the  per- 
manent gift  of  what  is  regarded  as  a  fertile  inventor  will  be  identified  as  a 
very  small  part  of  that  finished  machine.  We  find  the  first  groping  toward  a 
locomotive  machine  was  a  portable  boiler  with  various  accessories  attached, 
such  as  cylinders  and  wheels.  Then  came  an  arrangement  of  rectangular  beams 
forming  a  frame  which  carried  the  boiler  and  provided  conveniences  for  hold- 
ing the  four  wheels  that  carried  the  whole  combination  of  power  generating 
and  transmitting  appliances.    For  the  track's  sake  the  carrying  burden  is  dis- 
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tributed  over  four  pairs  of  wheels,  two  of  them  being  in  front.  The  clumsy 
outside  wooden  beams  that  acted  as  frames  are  abandoned  for  iron  bars  that 
are  not  susceptible  to  changes  of  temperature  and  form  a  light  frame  which 
carries  the  boiler  securely  and  with  small  superfluous  weight  to  which  all  op- 
erating mechanism  is  strongly  fastened.  The  engine  meets  the  essential  re- 
quirements of  lightness  and  strength  sufficient  to  control  the  increasing  power. 
The  elementary  locomotive  with  a  single  pair  of  driving  wheels  is  deficient  in 
adhesion  and  what  seems  a  backward  step  is  taken  to  make  an  important  move 
forward.  The  first  engines  built  before  the  advent  of  the  swiveling  truck  were 
generally  carried  by  two  pairs  of  coupled  wheels  which  gave  sufficient  adhesion. 
In  the  United  States  one  pair  of  these  wheels  was  abandoned  for  the  leading 
truck,  while  in  Europe  the  four-coupled  arrangement  was  adhered  to,  but  a 
single  pair  of  carrying  wheels  was  introduced  in  front  or  in  the  rear. 

When  it  became  apparent  in  the  United  States  that  a  single  pair  of  driving 
wheels  made  a  very  slippery  engine,  various  forms  of  traction  increases  were  re- 
sorted to  with  very  little  satisfaction.    Then  an  engineer  proposed  adding  an- 


FIO.  48. COMPLETE.  WOBKINO  MODEL  OP  "AMERICAN  "  TYPE  LOCOMGTITE,  1900. 

Other  pair  of  driving  wheels,  the  same  pair  that  had  been  thrown  out  by  the 
Jervis  truck,  and  won  fame  and  fortune  by  the  invention.  The  clan  Campbell, 
led  by  their  chief,  the  Duke  of  Argyll,  have  won  many  victories  since,  breekless, 
they  first  emerged  from  the  wilds  of  Lorn,  but  no  victory  was  so  abiding  and 
lucrative  as  that  of  Henry  R.  Campbell  when  he  added  a  pair  of  driving  wheels 
to  the  slippery  locomotive. 

Campbell  gave  the  basis  for  the  American  locomotive,  but  it  had  to  pass 
through  much  torturing  experiments,  due  mostly  to  following  of  fallacies  and 
fashions,  before  it  emerged  from  the  hands  of  its  friends  a  highly  perfected 
engine.  The  Campbell  was  rudimentary  to  a  degree,  but  it  provided  a  founda- 
tion to  succeeding  builders.  A  heavy  outside  wooden  frame  carrying  a  boiler 
and  having  pedestals  to  secure  the  four-wheel  leading  truck  and  the  two  pairs 
of  driving  wheels  set  very  close  together  formed  the  visible  outlines  of  the  en- 
gine. The  cylinders  were  inside  under  the  smoke  box  and  transmitted  the 
power  through  a  cranked  axle.  It  was  patented  in  1836  and  was  noted  for  un- 
yielding, hard-riding  characteristics. 

For  about  twenty  years,  the  "American"  locomotive  was  the  Rome  toward 
which  nearly  all  locomotive  designers  traveled.  It  was  a  pity  that  the  public 
demand  for  increased  speed  of  passenger  trains  and  decreased  freight  charges 
should  have  moved  railroad  managers  to  command  that  more  powerful  loco- 
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motives  should  be  provided.  Tliat  was  an  order  which  had  to  be  obeyed,  and 
designers  proceeded  with  the  task  of  putting  into  form  the  modem  locomotive. 

The  "American*'  locomotive  reached  its  zenith  in  1872.  In  that  year  the 
Baldwin  Locomotive  Works  built  422  engines,  the  average  weight  in  working 
order  having  been  64,000  pounds.    Most  of  the  engines  were  of  the  4  4  0  type. 

The  favorite  4-4-0  soon  reached  the  limit  of  its  capacity.  The  grate  area 
limits,  the  steam  producing  power  of  a  boiler,  and  the  first  attempts  to  increase 
the  capacity  of  the  American  locomotive  were  directed  to  increasing  the  size 
of  the  grates.  The  most  popular  engines  of  that  type  had  deep  fire  boxes 
passing  between  the  frames,  providing  a  grate  about  34  by  72  inches  or  17 
square  feet.  The  intensity  of  the  popular  desire  to  keep  that  type  of  locomo- 
tive in  use  may  be  Judged  by  the  ingenious  efforts  made  to  enlarge  the  grate 
area.  The  first  movement  was  increasing  the  distance  between  the  driving 
wheels  so  that  the  grates  could  be  lengthened.  Side  rods  as  long  as  nine  feet 
came  into  use,  but  the  increase  of  grate  that  resulted  proved  a  short-lived 
remedy.  Then  came  the  practice  of  sloping  the  grate  and  raising  the  center 
line  of  the  boiler.  By  this  means  the  back  of  the  grate  was  brought  suffi- 
ciently high  to  pass  over  the  rear  axle,  permitting  the  fire  box  to  extend  back 
an  indefinite  distance.  This  permitted  the  grate  to  be  made  as  long  as  it 
could  be  fired.  Such  grates  were  sometimes  made  from  9  to  10  feet  long,  pro- 
viding an  area  of  about  30  square  feet.  That  kind  of  fire  box  was  always  very 
unpopular  with  the  enginemen  ^d  was  wasteful  of  coal. 

In  1891  William  Buchanan,  of  the  New  York  Central  Railroad,  cooperating 
with  A.  J.  Pitkin,  manager  of  the  Schenectady  Locomotives,  brought  out  an 
abnormally  large  4-4-0  locomotive  to  haul  the  heavy  express  trains.  It  was 
numbered  870,  had  cylinders  19  by  24  inches,  driving  wheels  78  inches  diameter, 
weighed  120,000  pounds,  of  which  80,000  pounds  were  upon  the  drivers.  The 
fire  box,  set  above  the  frames,  provided  grate  area  which  was  96  inches  long 
and  401  inches  wide,  a  total  of  27.3  square  feet  There  were  268  2-inch  tubes 
12  feet  long  which,  with  fire-box  area,  provided  1,851.5  square  feet  of  heating 
surface. 

That  form  of  engine  was  largely  copied  and  made  heavier,  one  group  having 
been  made  with  the  engine  a  total  weight  of  136,000  pounds  with  90,000  pounds 
on  the  drivers.  This  was  passing  the  limit,  for  22,500  pounds  weight  pressing 
the  rail  beneath  each  wheel  was  more  than  steel  rails  or  steel  tires  could 
endure  in  a  fast  running  locomotive. 

The  locomotive  of  which  this  model  was  made  by  direct  measure- 
ment was  still  in  use  in  1907  on  the  Pennsylvania  Bailroad. 

Cat.  No.  307^3  U.S.N.M. 

PART  III. 

EAILWAY  PERMANENT  WAY. 

Included  in  the  exhibits  of  transportation  are  models  of  railways, 
models  of  rails  of  various  designs  and  sections  of  over  one  hundred 
types  of  iron  and  steel  rails  used  since  the  beginning  of  the'  railway 
era.  The  more  important  of  these  objects  are  referred  to  in  the  fol- 
lowing general  account  of  the  development  of  the  permanent  way, 
the  greater  portion  of  which  was  prepared  a  number  of  years  ago  by 
Dr.  J.  Elfreth  Watkins,  late  curator  of  the  Division  of  Mechanical 
Technology. 
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EARLY  TBAMR0AD8. 

By  careful  calculation,  a  distinguished  London  engineer  in  1802 
found  that  while  it  cost  80  cents  a  ton  a  mile  to  transport  bulky 
freight  over  turnpikes,  the  cost  on  horse  tramroads  of  iron  was  only 
one-tenth  of  this  amount.  *  George  Stephenson,  while  president  of  the 
"  British  Carring  Companies,"  wrote  "  that  by  the  introduction  of  the 
horse  tramroad,  the  monthly  expense  of  that  company  for  coal  car- 
riage alone  had  been  reduced  from  £1,200  to  £300.  An  edition  of 
"Wood's  Treatise  of  Railroads,"  published  in  1830,  calls  attenticm 
to  the  economical  operation  of  the  coal  railroad,  9  miles  long,  near 
Mauch  Chunk,  Pennsylvania,  then  operated  by  horsepower,  and 


FIG.   44. — MODEL   OF   WOODEN   RAILWAY   AT   NEWCASTLE,  ENGLAND,   1672. 

states  that  by  this  method  "  it  has  repaid  its  whole  cost  since  1827." 
In  1828  39  miles  of  the  horse  railway  from  Budweis  to  Lintz,  con- 
structed across  the  mountains  which  separate  the  Moldau  and  the 
Danube  Rivers,  was  opened  to  traffic.  This  road  was  extended  41 
miles  farther  in  1832,  and  for  many  years  paid  a  dividend  of  5  per 
cent  upon  a  capitalization  of  $10,000  a  mile,  which  was  subsequently 
increased  to  a  length  of  130  miles  in  1839. 

The  demand  for  a  new  fuel  to  replace  wood  was  the  necessity  that 
became  more  and  more  urgent  as  the  forests  disappeared  to  satisfy 
the  demands  of  a  dense  population.  This  condition  of  affairs  di- 
rected thought  toward  devising  improved  methods  for  transporting 
pit  coal  from  the  collieries  of  Great  Britain  to  the  adjacent  navi- 
gable streams  or  near  seaports,  with  the  result  that  railways  were 
laid  in  the  coal  mines  and  from  the  mines  to  the  adjacent  water- 
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courses.  These  ways  consisted  of  squared  timber  rails  laid  in  the 
ground  and  held  to  gauge  by  cross  timbers  to  which  they  were 
fastened  by  wooden  pins. 

Roger  North,  in  1672,  in  his  biography  of  his  brother  Francis,  the 
Lord  Chancellor,  describes  a  wooden  railway  (see  fig.  44)  which  he 
had  seen  at  Newcastle  during  the  reign  of  Charles  II,  as  follows: 
"  The  manner  of  the  carriage  is  by  laying  rails  of  timber  from  the 
colliery  down  to  the  river  exactly  straight  and  parallel,  and  bulky 
carts  are  made  with  rowlets  fitting  these  rails,  whereby  the  carriage 
is  so  easy  that  one  horse  will  draw  four  or  five  chaldrons  of  coal." 
The  Newcastle  chaldron  weighed  5,936  pounds,  so  that  one  horse 
hauled  8  or  9  tons. 

The  price  of  iron  was  materially  reduced  as  coal  became  cheap  and 
abundant,  and  at  length  it  became  possible  to  use  it  in  the  construc- 
tion of  rails.  The  earliest  iron  used  in  track  construction  was  cast 
in  plates  3  or  4  feet  long,  2  or  3  inches  wide,  and  one-half  or  three- 
fourths  of  an  inch  thick.  These  plates  were  spiked  on  top  of  the 
wooden  stringer  rail  where  the  wear  was  the  greatest. 


FIG.  45. —  FISH-BELLY    RAIL.      PATENTED   BY    WILLIAM    JESSOP,  1789. 

As  timber  was  expensive  in  England  at  the  close  of  the  Eighteenth 
Century  many  attempts  were  made  to  devise  a  cast-iron  rail  that 
should  suit  the  traflBc  of  the  English  tramroads.  A  fair  impression 
can  be  obtained  of  the  crude  ideas  that  the  early  English  tramway 
contractors  had  in  regard  to  rails  from  the  following  description 
of  specimens  on  exhibition : 

Kodel  of  Cast-iron  Edge  Sail,  1789.    Patented  in  England  by  William 
Jessop,  Mine  Engineer,  and  Laid  on  a  Boad  in  Longhborongh. 

The  rail  is  fish-bellied  and  at  first  was  not  supported  by  a  chair, 
the  wood  or  stone  block  being  hewn  to  fit  the  end  of  the  rail.  Near 
the  ends  the  rail  has  a  flat  projecting  base  in  which  there  are  holes 
for  the  bolts  which  fastened  them  to  the  wooden  block  or  sleeper. 

Cat.  No.  180,205  U.S.N.M. 

Model  of  Cast  Edge  Bail,  1797,  with  Joints  Supported  by  Chairs. 

These  were  the  first  chairs  adopted  and  were  cast  the  reverse  of 
the  ends  of  the  rail,  having  two  bolts  through  the  stem  of  the  rail  at 
each  joint.    They  were  laid  on  the  Lawson  Main  Colliery,  New 
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Castle-upon-Tyne,  England,  by  Mr.  Barnes,  and  were  at  first  sup- 
ported by  timber  but  finally  by  stone  blocks. 

Cat.  No.  180,207  U.S.N',:iL 

Model  of  Cast  Edg^e  Bail,  1802.    Invented  by  Ur.  Wyatt. 

This  rail  was  used  on  the  railway  at  the  slate  quarry  on  Lord 
Penrhjm's  estate  near  Bangor,  North  Wales.  The  general  shape  of 
the  cross  .section  of  the  rail  is  a  hexagon.  At  each  end  a  dovetail 
block,  2  inches  long,  is  cast  at  the  bottom.  This  is  slipi>ed  into  a 
chair  which  had  previously  been  attached  by  a  bolt  to  the  wooden 
or  stone  support.  Cat.  No.  180,205  U.S.N.M. 

Model  of  Cast-iron  Tram  Bail,  1803.   TTsedonthe  Surrey  Bailway,  England. 

This  rail  is  said  to  have  been  made  "  with  flange  higher  in  the 
middle  and  a  nib  under  the  tread  to  add  strength."  It  has  a  rec- 
tangular notch,  half  square  in  the  ends,  the  joints  being  completed 
by  one  square-headed  iron  spike,  which  is  countersimk. 

This  rail,  although  an  improvement,  failed  to  give  general  satisfac- 
tion, and  in  a  very  short  time  became  obsolete. 

Cat.  No.  180,209  U.S.N.M. 

Model  of  Cast  Bail  with  Concave  Top,  1803. 

This  rail,  patented  by  Josiah  Woodhouse,  is  fastened  to  trans- 
verse crossties  by  bolts  slipped  into  slits  through  the  base.  It  was 
to  be  used  also  by  road  wagons  and  to  be  embedded  in  common  roads. 

Cat.  No.  180,210  U.S.N.M. 

Among  the  most  interesting  relics  in  the  collection  are  two  of  the 
cast  tram  rails,  3  feet  long,  from  the  track  extending  from  Pen-Y- 
Darran  Iron  Works  to  Navigation  House,  Abercynon,  Wales.  These 
rails  were  a  portion  of  the  original  track  upon  which  Trevithick's 
first  locomotive  ran  in  1804,  and  are  the  gift  of  J.  W.  Widdowson, 
Esq.,  London  and  Northwestern  Railway,  England. 

Model  of  Cast  Tram  Bail,  Designed  to  be  Laid  Without  Bolts  or  Spikes. 

Charles  Le  Cann,  of  Llannelly,  Wales,  in  1808  received  a  premium 
of  twenty  guineas  from  the  Society  of  Arts  for  the  invention  of 
this  rail,  which  was  ingenious  in  construction.  Projecting  pins, 
pyramidal  in  shape,  are  cast  on  the  bottom  of  the  tram  rail  at  the 
points  where  the  stone  supports  come  under  the  rail,  the  joints  being 
dovetailed  into  each  other;  the  need  of  any  other  form  of  joint 
fixture  was  thus  dispensed  with.  These  rails  are  about  5  inches 
wide  and  weigh  42  pounds  a  yard.  Cat.  No.  180,211  U.S.N.M. 
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Model  of  Cast  Sail,  Patented  by  Losh  and  Oeorge  Stephenson  of  Killings- 
worth,  England,  in  1816. 

A  half  lap  joint  is  used  through  which  a  horizontal  pin  is  passed 
transversely  to  join  the  rails  together,  at  the  same  time  fastening 
them  to  the  cast-iron  chair.  A  large  portion  of  the  Stockton  and 
Darlington  Railroad  was  laid  with  this  rail  in  1825. 

Cat.  No.  180,213  U.S.N.M. 

Early  in  the  eighteenth  century  inventive  genius  increased  the 
power  of  the  stationary  engine  and  the  efficiency  of  the  steam  blast 
and  of  the  machinery  for  working  and  handling  iron.  The  puddling 
furnace,  first  used  in  1784,  was  radically  improved  by  Henry  Cort 
about  the  beginning  of  the  century.  He  also  invented  and  introduced 
the  rolling  mill  about  the  same  time,  so  that  it  became  possible  to 
roll  iron  rails  cheaply.  These  were  at  first  rolled  in  lengths  of 
about  12  feet.  Models  in  the  collection  of  the  early  English  rolled 
rails  are : 

Bar  Bail  Laid  in  Lord  Carlisle's  Quarries,  1811. 

Cat.  No.  180,212  U.S.N.M. 

Wronght-iron  Edge  Bail  with  Fish-bellied  Web. 

Bails  used  by  Stephenson  in  1829  in  laying  the  Liverpool  &  Man- 
chester Railway.  Chairs  were  used  at  joints;  rails  were  15  feet  long 
and  supports  3  feet  apart ;  the  weight  of  rail  was  35  pounds  a  yard. 

Cat.  No.  180,216  U.S.N.M. 

THE  AMKBICAN  RAIL  AND  TBACK. 

During  1825-27  a  few  isolated  coal  tramroads  existed  in  the  mining 
regions  in  Pennsylvania  and  Virginia,  and  in  the  stone  quarries  in 
Massachusetts.  These  roads  were  laid  with  wooden  rails,  capped 
with  thin  merchant  bar  iron.  About  this  time  the  Pennsylvania 
Society  for  the  Promotion  of  Internal  Improvement  sent  an  engineer 
abroad  to  examine  English  railways.  The  fully  illustrated  report 
made  by  William  Strickland,  published  during  the  year  1826,  shows 
that  rapid  advances  in  track  construction  had  been  made  in  Great 
Britain  during  the  preceding  decade  notwithstanding  the  fact  that 
comparatively  few  locomotives  were  at  work  and  only  one  railway 
for  general  traffic  had  been  opened. 

This  report,  without  doubt,  contained  the  most  trustworthy  in- 
formation obtainable  at  that  time  by  American  railway  projectors. 
But  America  presented  a  very  different  problem  from  England  to 
the  pioneer  railway  builders.  England  was  an  old  country,  rich  in 
commerce  and  foremost  in  manufactures,  of  comparatively  small 
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area  and  very  densely  settled,  having  a  population  of  nearly  200  to 
the  square  mile  of  territory,  while  the  population  of  the  whole 
United  States  was  less  than  4  to  the  square  mile.  In  the  seven  Stat^, 
Connecticut,  Massachusetts,  New  York,  New  Jersey,  Pennsylvania^ 
Delaware,  and  Maryland,  where  most  of  the  early  railways  were 
projected,  the  average  population  was  a  little  over  35  to  the  square 
mile. 

THE  FIBST  BAIL  BOIXED  WITH   A   BASE. 

According  to  the  minutes  of  the  board  of  directors  of  the  Camdea 
and  Amboy  Railroad,  September,  1830,  Robert  L.  Stevens,  president 
and  chief  engineer  of  that  company,  who  had  been  ordered  to  visit 
England  to  inspect  and  report  upon  railroad  matters  there,  was 
directed  to  purchase  "  all-iron  rail,"  which  the  management  of  that 
company  preferred  to  the  wooden  rail  plated  with  strap  iron.  Mr. 
Stevens  sailed  a  few  days  later,  and  it  was  during  this  voyage  that  he 
designed  the  first  rail  ever  rolled  with  a  base,  whittling  several  model 
sections  out  of  wood  which  he  obtained  from  the  ship's  carpenter. 

H«  was  familiar  with  the  Birkenshaw  rail,  with  which  the  best 
English  roads  were  then  being  laid,  but  he  saw  that,  as  it  required 
an  expensive  chair  to  hold  it  in  place,  it  was  not  adapted  to  our 
country,  where  metal  workers  were  scarce  and  iron  expensive.  He 
also  designed  the  "  hook-headed  "  spike,  which  is  substantially  the 
railroad  spike  of  to-day,  and  the  "iron  tongue,"  which  has  been, 
developed  into  the  fish  bar,  and  the  rivets  which  have  been  replaced 
by  the  bolt  and  nut  to  complete  the  joint. 

The  base  of  the  rail  which  he  first  proposed  was  to  be  wider  where 
it  was  to  be  attached  to  supports  than  in  the  intervening  spaces. 
This  was  afterwards  modified  so  that  the  base  was  made  one  width— 
3  inches — throughout.  Stevens  received  no  favorable  answers  to 
his  proposals,  but,  being  acquainted  with  Guest  (afterwards  Sir 
John  Guest),  then  a  member  of  Parliament  and  proprietor  of  large 
iron  works  in  Dowlais,  Wales,  he  prevailed  upon  him  to  have  the 
rails  rolled  at  his  works.  Guest  became  interested  in  the  scheme, 
and  accompanied  Stevens  to  Wales,  where  the  latter  gave  his  i^er- 
sonal  supervision  to  the  construction  of  the  rolls.  After  the  rolls 
were  completed  Guest  hesitated  to  have  them  used,  through  fear 
of  damage  to  the  mill  machinery,  upon  hearing  which  Stevens 
.  deposited  a  sum  of  money  guaranteeing  the  expense  of  repairing  the 
mill  in  case  it  was  damaged.  As  a  matter  of  fact,  the  rolling  appa- 
ratus did  break' down  several  tiines.  "At  first,"  as  Stevens,  in  a 
letter  to  his  father,  described  it, '"  the  rails  came  from  rolls  twisted 
and  as  crooked  as  snakes,"  and  he  was  greatly  discouraged.  At 
last  the  mill  men  acquired  the  art  of  straightening  the  rail  while 
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it  cooled.  The  first  shipment,  consisting  of  550  bars  18  feet  long, 
36  pounds  to  the  yard,  arrived  in  Philadelphia  on  the  ship  Charle- 
magne,  May  16, 1831. 

The  weight  of  the  rails  of  the  next  shipment,  several  months 
afterwards,  was  increased  to  42  pounds  a  yard,  the  rail  being  3^ 
inches  high.  Over  30  miles  of  this  rail  was  immediately  laid  down. 
It  was  fastened  to  stone  blocks  with  hook-headed  spikes;  at  the 
joints  were  iron  tongues  fastened  to  the  stem  of  the  rail  by  rivets 
put  on  hot.  This  was  the  standard  rail  of  the  Camden  and  Amboy 
Bailroad  during  1831-40. 

From  a  letter  written  by  Francis  B.  Stevens  to  James  M.  Swank, 
Esq.,  special  agent  of  statistics,  dated  Hoboken,  New  Jersey,  March, 
1882,  the  following  extracts  are  taken : 

I  have  always  believed  that  Robert  L.  Stevens  was  the  inventor  of  what  is 
eaUed  the  T-rail,  and  also  of  the  method  of  fastening  it  by  spikes,  and  I  have 
never  known  his  right  to  the  invention  questioned. 

Mr.  Stevens^s  invention  consisted  in  adding  the  broad  flange  on  the  bottom, 
with  base  sufficient  to  carry  the  load,  and  shaped  so  that  it  could  be  secured  to 
the  wood  below  it  by  spikes  with  hooked  heads,  thus  dispensing  with  the  cast- 
iron  chair,  and  making  the  rail  and  its  fastening  such  as  it  now  is  in  common 
use. 

In  the  year  1836  and  frequently  afterward  he  spoke  to  me  about  his  inven- 
tion of  this  rail.  The  Camden  and  Amboy  laid  with  this  rail  was  opened 
October  9,  1832,  two  years  after  the  opening  of  the  Manchester  and  Liverpool 
Railroad.  Of  this  I  was  a  witness.  This  rail,  long  known  as  the  old,  Camden 
and  Amboy  rail,  differed  but  little  either  in  shape  or  proportions  from  the 
T-rail  now  in  common  use  but  weighed  only  36  pounds  to  the  yard.  For  the 
next  six  or  eight  years  after  the  opening  of  the  Camden  and  Amboy  Railroad 
it  was  little  used  here  or  abroad,  nearly  all  the  roads  built  in  the  United  States 
using  the  flat  iron  bar,  about  2*  or  3/4  inches,  nailed  to  wooden  rails;  the 
Knglish  continuing  to  use  the  chair  and  wedges. 

My  uncle  always  regretted  that  he  had  not  patented  his  invention.  He  men- 
tioned to  me  upward  of  forty  years  ago  that  when  advised  by  his  friend,  Mr. 
F.  B.  Ogden,  the  American  consul  at  Liverpool,  who  was  familiar  with  the 
circumstances  of  his  invention,  to  patent  it,  he  found  that  it  was  too  late,  and 
that  his  invention  had  become  public  property. 

Shortly  after  the  first  laying  of  the  Stevens  rails  on  the  Camden 
and  Amboy  Railroad,  the  rivets  at  the  joints  were  discarded  and  the 
bolt  with  the  screw  thread  and  nut,  similar  to  that  now  used,  was 
adopted  as  the  standa^rd. 

The  Stevens  rail  did  not  come  into  general  use  for  several  years, 
the  next  road  to  adopt  it  being  the  Boston  and  Providence,  about 
1840.  On  the  Boston  and  Lowell  Railroad  in  Massachusetts  the 
fish-bellied  rail  was  laid  in  chairs  on  stone  blocks.  As  late  as  1847 
the  Hudson  River  Road  used  the  Stevens  rail  supported  by  chairs, 
but  these  were  soon  afterwards  discarded. 


Digitized  by  VjOOQIC 


96  BULLETIX  119,  U.  S.  NATIONAL  MUSEUM. 

CA8T-IB0N  RAILS   MADE  IN  AlCSBICA. 

In  Johnson's  "  Notes  on  the  Use  of  Anthracite  "  are  described  te 
of  cast-iron  rails  made  during  1841  at  Lyman's  foundry,  near  Po« 
ville,  Pennsylvania.  These  rails  were  designed  for  colliery  jailifi 
They  were  only  6  feet  long.  For  three  or  four  inches  at  each  end 
rail  had  a  section  similar  to  the  Stevens  rail;  for  the  remaining 
and  a  half  feet  the  rail  was  somewhat  similar  to  the  Engli^  \ 
headed  raiL 

Previous  to  the  year  1842,  when  Congress  passed  the  cel^i 
high-tariflf  law,  all  imported  iron  rails  were  admitted  to  the  cm 
almost  free  of  duty.  The  tariff  on  manufactured  iron  agreed 
by  that  Congress  increased  the  cost  of  English  rails  so  much 
the  railways  were  forced  to  seriously  advocate  the  erection  of  A 
can  rolling  mills  for  the  special  purpose  of  making  rails. 

The  first  rail  mill  erected  in  this  country  was  located  at  3 
Savage,  Allegany  County,  Maryland.  The  first  rail  was  roll 
the  summer  of  1844.  In  honor  of  that  event  the  Franklin  Ini 
of  Philadelphia  awarded  a  medal  to  the  proprietors  in  October 

The  rail  was  of  the  fl  form,  similar  to  the  Evans  (British)  ] 
and  the  first  few  hundred  tons  manufactured  were  laid  on  the 
more  and  Ohio  Railroad  between  Mount  Savage  and  Cumbc 
A  section  of  this  rail,  which  weighs  42  pounds  to  the  yar 
presented  to  the  museum  by  the  late  Colonel  James  Randol] 
many  years  consulting  engineer  of  the  Baltimore  and  Ohio  Ri 
Company. 

The  Stevens  rail  had  come  into  general  use  in  America  befoi 
although  several  railway  companies  which  had  imported 
from  England  continued  their  use  on  their  tracks  until  tl 
were  worn  out.  For  this  reason  the  T-rail  without  base  wai 
on  the  Boston  and  Worcester  Railroad  in  1850,  and  on  the 
stead  branch  of  the  Long  Island  Railroad  as  late  as  1855. 
American  road,  however,  without  exception  replaced  the  T-i 
strap-rail  by  rail  of  the  Stevens  pattern  as  rapidly  as  their  i 
condition  permitted,  continuing  to  import  all  rails  from  ] 
untU  1845. 

In  the  "  History  of  Iron  of  all  Ages,"  Swank  writes  (p.  3^ 

"  The  Montour  Rolling  Mill  at  Danville,  Pennsylvania,  -w 
in  1845  expressly  to  roll  rails,  and  here  were  rolled  in  Oc 
that  year  the  first  T-rails  made  in  the  United  States.''  Amo 
early  rail  mills  were  the  following,  with  the  date  when  th< 
to  roll  rails :  Boston  Iron  Works.  May  6,  1846 ;  Trenton  Iroi 
Cooper  and  Hewitt,  proprietors,  Jime,  1846;  New  Elngla 
Company,  Providence.  Rhode  Island.  September  1,  1846: 
Iron  Company,  Phoenixville.  Pennsylvania,  November,  1S4 
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During  the  year  1848  a  very  interesting  experiment  was  tried  by 
the  Camden  and  Amboy  Bailroad.  Arrangements  were  made  with 
Cooper  and  Hewitt  at  the  Trenton  Iron  Works  to  roll  a  92-pound 
rail,  7  inches  high,  with  a  base  4f  inches  wide;  15  miles  of  the 
Camden  and  Amboy  road  were  laid  with  this  rail  during  the  follow- 
ing year.  The  engineer  of  that  company  believed  that  he  had  at  last 
solved  the  problem  of  track  construction,  inasmuch  as  this  rail  gave 
an  admirable  opportunity  for  a  strong  joint.  By  experience  it  was 
found  that  this  rail  was  too  rigid  and  produced  so  much  concussion 
by  the  train  that  the  ends  soon  hammered  out,  and  where  the  ballast- 
ing was  imperfect  great  damage  was  caused  to  the  rolling  stock; 
consequently,  the  rail  was  soon  after  taken  up.  Much  of  this  old 
rail  found  its  way  to  the  cities,  where  it  was  bought  by  architects 
and  contractors  for  building  purposes.  A  section  is  in  the  collec- 
tion.   It  was  laid  between  Bordentown  and  Burlington  in  1849. 

PEARrSHAFED   RAILS. 

The  early  American  T-rails  were  made  of  inferior  iron,  and  this 
was  one  of  the  causes  that  led  to  the  adoption  of  the  section  with  a 
pear-shaped  head,  with  which  many  roads  were  laid  during  the  next 
fifteen  or  twenty  years. 

Sections  of  four  of  the  pear-shaped  rails  described  in  the  report 
of  the  Railroad  Commission  of  the  State  of  New  York  for  1845  are 
in  the  collection.    They  are: 

Hew  York  and  Erie  Sailroad.    Fifty-six  Pounds  to  the  Yard.    In  Use  in 

1855. 

Cat.  No.  180,225  U.S.N.M. 

STew  York  Central  Sailroad.    Fifty-six  Pounds  to  the  Yard.  In  Use  in 

1855. 

Cat.  No.  180,226  U.S.N.M. 

Buffalo,  Coming  and  New  York  Bailroad.  Sixty-two  Pounds  to  t&e  Yard. 

In  Use  in  1855. 

Cat.  No.  180,218  U.S.N.M. 

Saratoga  and  Schenectady  Bailroad.    Sixty-five  Pounds  to  the  Yard.    In 

Use  in  1855. 

Cat.  No.  180,217  U.S.N.M. 

The  obtuse  angle  between  the  lower  side  of  the  head  and  the  stem 
of  the  rail  made  it  difficult  to  apply  a  splice  bar  of  any  kind  to  ad- 
vantage, and  this  fact  led  to  the  introduction  of  the  ring  joint  (one 
iron  ring  passing  through  two  slots,  one  in  each  stem  of  adjacent 
rails  and  passing  around  under  the  base  of  the  rail  and  held  in  posi- 
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tion  by  a  wedge  driven  between  the  ring  and  the  rail  stem).  Chairs 
and  other  joint  fixtures  attached  entirely  to  the  base  of  the  rail  were 
also  experimented  with,  but  generally  without  satisfaction,  judging 
from  the  fact  that  none  survived. 

The  diflSculty  in  making  good  joints  with  the  pear-headed  rail 
was  overcome  by  some  of  the  engineers  by  planing  away  a  portion 
of  the  head  of  the  rail  for  a  foot  or  18  inches  from  each  end. 
On  the  Pennsylvania  Bailroad  and  on  the  Belvidere-Delaware  Rail- 
road the  rails  in  some  cases  were  planed  with  special  reference  to 
the  use  of  a  splice  bar,  almost  square  at  the  rail  head  and  base,  as 
early  as  1857. 

In  1853  an  interesting  experiment  was  tried  on  the  Boston  and 
Lowell  Railroad.  After  running  for  some  time  on  the  head  (pear- 
shaped)  of  the  rail  it  was  inverted.  The  effect  of  three  years'  run- 
ning on  the  base  was  to  round  over  the  outer  edges. 

COMPOUND   BAn^. 

The  diflSculty  in  obtaining  satisfactory  joint  fixtures  on  the 
American  pear-shaped  section  led  to  the  introduction  of  the  com- 
pound rail.  One  of  wood  and  iron  was  designed  by  Benjamin  H. 
Latrobe  in  1841  for  the  Baltimore  and  Ohio  Railroad.  The  Z  iron 
was  5  inches  high  and  weighed  45  pounds  to  the  yard.  The  track 
consisted  of  longitudinal  undersills,  which  supported  the  crossties, 
3i  by  6  inches  and  7  feet  long.  The  wooden  portion  of  rail  was  made 
to  fit  closely  against  the  stem  and  imder  the  head  of  the  Z  iron,  to 
which  it  was  joined  by  f-inch  bolts  with  screw  nuts.  The  iron 
and  wood  stringer  was  laid  to  "  break  joints,"  so  that  no  splice  bars 
except  a  base  plate  was  needed  at  the  joints. 

A  Section  of  an  Ingeniously  Devised  All-Iron  Componnd  Sail  on  the  Balti- 
more and  Ohio  SaUroad  in  1848  is  in  the  Collection. 

Cat.  No.  180,344  U.S.N.M. 

Several  of  the  railway  companies  in  New  York  laid  a  large  mileage 
of  compound  rails  of  various  patterns.  Four  sections  of  compound 
rails  in  the  collection  which  were  in  use  in  New  York  in  1855  are : 

New  York  Central  Bailroad.    Sixty  Pounds  to  the  Yard. 

Cat.  No.  180,236  U.S.N.M. 

New  York  Central  Bailroad.    Seventy-five  Pounds  to  the  Yard. 

Cat.  No.  180^9  U.S.N.M. 

Troy  Union  Bailroad.    Sixty-five  Pounds  to  the  Yard. 

Cat.  No.  180^35  U.S.N.M. 

Troy  Union  Bailroad.   Sixty-five  Pounds  to  the  Yard. 

Cat.  No.  180^34  U.S.N.M. 
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When  the  track  composed  of  this  type  of  compound  rails  was  new, 
it  is  described  as  being  the  finest  track  of  the  period.  No  satisfactory 
nut  lock  was  in  use  at  that  time,  however,  and  as  the  screw  threads 
or  rivets  wore  and  traffic  became  heavier,  the  diflferent  parts  of  the 
rails  could  only  be  kept  together  by  constant  attention,  in  screwing 
up  the  nuts  or  putting  in  new  rivets.  As  the  rails  laid  were  of  iron, 
the  wear  of  the  inner  surface  was  considerable,  so  that  in  a  little 
while  the  track  was  badly  damaged  and  the  old  solid  rail  was 
substituted. 

STEEL  BAILS. 

The  first  steel  rails  in  Europe  are  said  to  have  been  rolled  at  the 
Ebbw  Vale  Works  in  Wales,  about  1855.  The  steel  was  produced  by 
the  Uchaturis  process.  Zerah  Colburn  states  that  "the  quality  of 
the  steel  is  said  to  be  equal  to  that  used  for  razors."  The  difficulty 
in  obtaining  good  iron  on  this  side  of  the  water  led  the  more 
prosperous  American  companies  to  continue  to  import  steel  and  iron 
rails  from  abroad  for  some  years. 

In  Sw^ank's  "  History  of  Iron  in  all  Ages  "  it  is  written  that  "  the 
first  steel  rails  ever  made  in  this  country  were  rolled  at  the  North 
Chicago  Eolling  Mills  in  May,  1865."  These  were  experimental 
rails,  only  a  few  being  rolled  in  the 'presence  of  a  committee  of  the 
American  Iron  and  Steel  Association. 

The  first  steel  rails  ever  rolled  in  the  United  States  upon  order 
were  rolled  by  the  Cambria  Iron  Company  at  Johnstown,  Pennsyl- 
vania, in  August,  1867.  In  no  one  year  during  the  next  five  years 
were  more  than  40,000  tons  of  Bessemer  steel  rails  manufactured  in 
the  United  States. 

During  1870-1873  attempts  were  made  by  several  rail  manufac- 
turers to  roll  rails  that  should  have  a  steel  head  and  iron  web  and 
flange — ^"  steel  top  rail ",  as  it  was  called.  A  considerable  quantity  of 
this  rail  was  rolled  by  the  Trenton  Iron  Company.  While  this  ex- 
periment was  reasonably  successful,  the  lessened  cost  of  making 
steel  soon  afterwards  made  it  practicable  to  make  the  whole  rail  of 
steel. 

The  production  of  steel  rails,  which  aggregated  90,000  tons  in 
1872,  increased  from  year  to  year,  so  that  in  1882,  ten  years  later,  the 
output  reached  nearly  1,500,000  tons,  the  price  falling  from  $140  to 
$35,  and  to-day  practically  the  whole  permanent  way  of  American 
railways,  amounting  to  about  404,000  miles  of  track,  is  laid  with 
steel  rails. 
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PART  IV. 
EARLF  HISTORY  OF  LAND  TRANSPORTATION. 

The  transportation  industry  had  its  origin  among  human  burden 
bearers  in  every  portion  of  the  inhabited  globe,  and  primitive  methods 
are  still  in  vogue  in  many  countries.  When  man  secured  control  of 
the  animal  kingdom  beasts  of  burden  were  trained  to  bear  loads  con- 
sisting of  indivisible  or  aggregate  units  too  heavy  to  be  borne  by 
human  beings,  the  larger  and  more  powerful  beasts  being  trained  to 
carry  one  or  more  persons  at  a  time. 

When  it  became  necessary  to  move  loads  too  heavy  for  men  or 
beasts,  new  methods  were  adopted,  animals  being  bred  and  trained 
for  draught.  Great  weights  were  transported  by  animals,  which, 
singly,  in  pairs,  or  in  greater  numbers,  were  taught  by  acting  in 
unison  to  exert  great  tractive  force. 

Under  these  conditions  it  became  necessary  to  devise  vehicles  of 
dijBFerent  kinds  to  be  used  for  various  purposes.  The  sled,  made  in 
many  forms,  especially  in  the  regions  where  ice  and  snow  are  foimd, 
proved  of  great  value.  The  movement  of  the  "  rolling  load,"  com- 
posed sometimes  of  stone  columns  for  buildings,  and  oftener  of  lesser 
weights  in  the  marketing  of  th^  products  of  the  forest  and  the  field, 
required  greater  ingenuity.  The  roller  under  the  load,  before  the 
invention  of  derricks,  was  the  method  employed  in  moving  the  larg^ 
stones  ever  employed  by  man.  As  skill  and  dexterity  in  the  use  of 
tools  increased  vehicles  with  wheels  were  devised  and  became  an 
important  factor  in  the  development  of  civilization. 

The  ability  to  construct  vehicles  with  wheels  has  been  developed  at 
different  epochs  and  "in  different  quarters  of  the  globe.  It  is  gen- 
erally believed  that  the  roller  is  the  link  which  connect*^  the  use  of  the 
ancient  sledge  with  the  invention  of  the  primitive  solia  wheel. 

The  wheelwrights  of  every  nation  have  devoted  earnest  attention 
to  the  proper  combination  of  wood,  leather,  bronze,  and  iron  in  the 
construction  of  vehicles  with  wheels  and  axles,  suitable  at  first  for  the 
slow  movement  of  heavy  loads  and  later  for  rapid  movement  on 
common  roads  and  turnpikes. 

The  perfecting  of  the  wheel  has  led  to  the  construction  of  thousands 
of  types  differing  in  the  shape  of  the  hubs,  spokes,  fellies,  and  tires 
and  in  the  methods  of  fitting  them  together.  Vehicles  with  heavy 
wheels,  composed  wholly  of  wood  or  of  wooden  parts  held  together 
with  rawhide  and  elastic  wood,  having  hubs  lined  with  iron  and  tires 
of  the  same  material,  made  to  run  upon  axles  of  steel,  now  in  common 
use,  were  not  made  at  the  beginning  of  the  nineteenth  century. 

As  wealth  increased  advantages  to  be  gained  from  good  roads  were 
better  appreciated,  so  that  light  and  strong  wheels  composed  entirely 
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of  steel  were  designed,  which,  combined  with  other  products  of  the 
metal  worker's  art,  have  led  to  the  construction  of  the  highest  type 
of  wheel.  To  this  mechanism  was  later  added  a  tire  of  india  rubber, 
the  combination  resulting  in  the  construction  of  the  bicycle,  which 
embodies  the  results  of  the  labors  of  the  most  skilled  mechanics  and 
which  during  the  decade  1890-1899  was  introduced  into  every  civilized 
country  of  the  globe. 

Finally  the  continued  improvement  in  roads  and  in  the  internal- 
combustion  engine  and  the  introduction  of  the  pneumatic  tire  have 
resulted  in  the  construction  and  rapid  development  of  the  automobile, 
which  to-day  represents  the  highest  form  of  wheeled  vehicle  whose 
economic  value  can  best  be  expressed  in  the  fact  that  for  every  eleven 
j>ersons  in  the  United  States  there  is  one  automobile  in  use. 

Model  of  Indian  Elephant  with  Howdah.    (Scale  1 : 6.)    Hade  in  the 

Mnseum. 

The  small-eared  Asiatic  elephant  has  been  domesticated  for  cen- 
turies in  India,  Burmah,  and  Siam.  African  elephants,  distin- 
guished by  their  large  ears,  were  used  for  transportation  in  ancient 
times,  but  since  the  days  of  Hannibal  all  attempts  to  domesticate 
them  have  failed.  The  model  shows  the  method  of  transporting  men 
and  merchandise  in  war  or  for  commerce  in  Southern  Asia. 

Cat.  No.  181,275  U.S.N.M. 

Model  of  Llama  with  Panniers.    (Scale  1:6.)    Made  in  the  Mnsenm. 

The  llama  is  a  small  beast  of  burden  noted  for  being  sure-footed 
under  a  heavy  load.  General  Bolivar  (1783-1830)  estimated  that 
early  in  the  nineteenth  century  as  many  as  300,000  llamas  were  used 
for  transportation  in  the  mining  districts  of  Potosi  alone.  Since  that 
time  the  horse  and  mule  have  come  into  more  general  use. 

Cat.  No.  181,310  U.S.N.M. 

Model  of  Horse  for  Burden  and  Traction.    (Scale  1:6.)    Made  in  the 

Mnsenm. 

The  horse  was  domesticated  and  used  as  a  beast  of  burden  before 
the  dawn  of  history.  Since  the  era  of  improvement  in  roads  and  in 
the  construction  of  vehicles  with  wheels,  the  number  of  horses  used 
for  traction  has  greatly  increased  in  both  hemispheres.  The  domesti- 
cation of  the  horse,  now  found  in  nearly  every  part  of  the  world  in- 
habited by  man,  and  the  adaptation  of  that  animal  to  various  methods 
of  transportation,  has  exercised  a  very  important  influence  upon  the 
advancement  of  civilization.  Cat.  No.  181,332  TJ.S.N.M. 
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Model  of  Dromedary  with  Burden.    (Scale  1 : 6.)    Made  in  the  Museum. 

The  camel  has  been  used  from  the  earliest  Biblical  times  as  a  beast 
of  burden;  the  dromedary,  with  a  single  hump,  in  Western  Asia, 
Egypt,  and  Northern  Africa;  the  bactrian,  with  two  humps  and 
long,  thick  hair,  in  the  cold  districts  of  Asiatic  Bussia.  Camels 
are  also  used  for  traction  in  many  farming  communities  of  the  East 
and  by  them  merchandise  is  transported  in  many  eastern  countries. 
The  camel  is  called  "  the  ship  of  the  desert." 

Cat.  No.  181,274  U.S.N.M. 

Sedan  Chair.    Oift  of  Turkish  Centennial  Commission,  1876. 

The  Sedan  chair,  which  receives  its  name  from  Sedan,  France, 
where  it  was  first  made,  was  a  very  popular  and  widely  used  mode 
of  transportation  during  the  eighteenth  century.  They  were  both 
privately  owned  and  hired,  as  is  the  modern  taxicab. 

The  chair  consists  of  an  inclosed  seat  provided  with  a  glazed  door 
at  the  front  and  a  window  at  each  side.  It  was  carried  by  two  men 
by  means  of  horizontal  poles  which  slipped  through  metal  sockets  at 
each  side.  The  outside  frame  of  the  chair  is  covered  with  leather 
decorated  with  paint  while  the  inside  is  upholstered  in  brocaded  cloth. 
The  inside  dimensions  of  the  chair  are  26  inches  wide,  30  inches  deep, 
and  4  feet  6  inches  high.  Cat.  No.  181,182  U.S.N.M. 

Sedan  Chair.    Oift  of  the  First  Japanese  Trading  Company,  1888. 

This  chair  formerly  belonged  to  Tokugawa  lyehito,  the  eleventh 
Taikun  of  Japan,  who  presented  it  to  his  daughter  as  a  wedding  gift 
when  she  was  betrothed  to  Prince  Hosokawa,  a  Duke  of  Higo. 

The  chair  resembles  a  miniature  one-room  house  whose  four  cor- 
ners, however,  are  not  vertical  but  inclined  so  that  its  ceiling  area  is 
less  than  that  of  the  floor.  It  is  covered  by  a  double  roof,  the  lower 
being  a  low  arch,  while  the  upper  is  a  ridge  roof  of  high  pitch. 

There  are  two  sliding  doors,  one  on  each  side  of  the  chair,  which 
are  screened  but  permit  perfect  visibility  of  the  occupant.  There  is 
also  a  screened  opening  in  the  front  of  the  chair. 

It  is  constructed  of  ebony,  heavily  inlaid  and  trimmed  with  gold. 
The  interior  is  upholstered  and  decorated  throughout  in  colors.  It 
is  carried  by  a  pole  supported  on  the  shoulders  of  two  men,  the  pole 
passing  between  the  two  roofs  and  extending  5  feet  beyond  the  front 
and  rear.  The  inside  dimensions  are  30  inches  wide,  4  feet  deep,  and 
30  inches  high.  Cat.  No.  180,070  U.S.N.M. 
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Model  of  American  Indian  Travoia.    (Scale  1:6.)    Made  in  the  Mnsenm. 

Long  saplings  are  attached  at  the  butt  ends  to  a  strap  across  the 
horse's  breast  and  by  thongs  to  the  girth ;  the  thin  ends  drag  ii,pon  the 
ground  often  6  or  8  feet.  Forage,  fuel,  game,  and  oftentimes  persons 
were  conveyed  from  place  to  place  by  traveaux. 

Gat.  No.  181,254  U.S.N.M. 

Model  of  Primitive  Sledge.     (Scale  about  1:6.)    Made  in  the  Mnsenm. 

The  American  colonists  fashioned  the  sledge  from  the  forked  limb 
of  a  tree.  Aborigines  and  early  settlers  also  used  the  forked  limb,  a 
convenient  shape  provided  by  nature,  for  tongues  and  thills  of  sledges 
and  carts.  Cat.  No.  181,252  U.S.N.M. 


FIO.  46. AMERICAN   INDIAN   TRAVOIS. 


Model  of  Sledge  of  Split  Log^s.    (Scale  1:6.)    Made  in  the  Mnsenm. 

This  form  of  sledge  was  used  by  the  American  colonists  of  the 
seventeenth  century  for  carrying  loads  too  heavy  for  the  backs  of 
man  or  beast.  It  is  a  crude  sledge  made  with  primitive  tools  and  is 
known  as  the  "  buck  "  in  eastern  Pennsylvania. 

Cat.  No.  181,253  U.S.N.M. 

Model  of  Colonial  Sleigh,  1783.    (Scale  1 :  6.)    Made  in  the  Mnsenm. 

This  form  of  sleigh  was  used  by  the  American  colonists  in  the 
eighteenth  century.  Owing  to  the  bad  roads,  four  horses  were  fre- 
quently attached  to  the  sleigh,  especially  when  long  journeys  were 
attempted.  It  has  strongly  built  solid  runners  with  body  braced  by 
iron  rods.  Cat.  No.  181,256  U.S.N.M. 

Model  of  Egyptian  Sledge  and  Boilers.    Made  in  the  Mnsenm.    (Modeled 
After  Mnral  Painting,  Temple  of  Lnxor,  Thebes.) 

The  sledge  was  used  in  ancient  Egypt  on  funeral  occasions  and  for 
many  other  purposes.  Cat.  No.  181,255  U.S.N.M. 
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Model  of  Clunese  Passenger  Wheelbarrow.    (Scale  1:6.)    Made  in  the 

Museum. 

This  vehicle,  with  one  wheel,  is  used  throughout  China  for  trans- 
porting passengers  and  baggage  from  place  to  place.  The  wheel  of 
twenty  spokes,  composed  entirely  of  wood,  has  a  heavy  rim. 

Cat.  No.  181,279  U.S.N.M. 

Korean  Single-wheel  Chair. 

This  vehicle,  illustrating  the  application  of  the  wheel  to  the  carry- 
ing chair  was  long  used  for  conveying  persons  of  high  rank  from 
place  to  place  in  Korea  in  the  Old  Period.  Its  use  is  now  prohibited. 
The  wheel  is  30  inches  in  diameter,  has  32  spokes,  a  heavy  hub,  and 
broad  rim  shod  with  an  iron  tire,  the  cross  section  of  which  is 
V-shaped.    The  wheel  is  situated  vertically  beneath  the  chair  seat. 

Cat.  No.  209,426  U.S.N.M. 


riG.  47. — BA8HKIB8  CHILD'S  COACH. 

Model  of  Bashkirs  Child's  Coach.    (Scale  about  1 : 6.)    Made  in  the 

Museum. 

This  coach  is  one  of  the  oldest  surviving  types  of  vehicles  for 
human  transport  and  is  a  child's  primitive  vehicle  from  Russia. 
The  wheels,  pierced  by  burning,  revolve  on  a  crude  axle,  to  which 
a  tongue  consisting  of  a  forked  stick  is  attached  by  thongs.  The 
body,  with  arched  top,  is  composed  of  tree  bark  sewn  together. 

Cat.  No.  181,280  U.S.N.M. 

Model  of  Nantucket  Fish  Cart.    (Scale  1 : 6.)    Made  in  the  Museum. 

This  vehicle  comes  from  the  region  where  the  sandy  soil  prevents 
the  wheel  from  being  used.  A  long  barrel  of  small  diameter  made 
for  the  purpose  takes  the  place  of  a  wheel.  Its  width  is  about  equal 
to  that  of  the  body  of  the  cart  and  is  located  to  the  rear. 

Cat.  No.  181,261  U.S.N.M. 
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Model  of  Greek  Scytala.    (Scale  1 : 6.)    Kade  in  the  Knseuin. 

The  four  wheels  are  attached  to  two  thick  axles  which  revolve 
in  transverse  grooves  and  cujb  the  sides  of  the  body  frame.  Aristotle 
states  that  the  scytala,  which  has  four  "pauc"  (drum-shaped) 
wheels,  "  has  many  advantages  over  carts  with  wheels,"  arguing  that 
"  an  axis  impedes  the  progress  of  wheeled  vehicles  by  pressing  on  the 
hub."  Cat.  No.  181,268  U.S.N.M. 

Model  of  Ancient  I^ryptian  Chariot.    (Scale  1 : 6.)    Made  in  the  Museum. 

The  original  chariot  of  the  Ptolemaic  Era,  complete  in  every 
part,  made  of  birch  wood,  is  preserved  in  the  Florentine  Museum, 
Italy.  The  wheels,  of  four  spokes  framed  around  the  hub,  are  com- 
posed wholly  of  wood;  the  round  rim  is  in  four  parts,  the  joints 
being  scarfed  for  wrapping  with  thongs.     Cat.  No.  181,264  U.S.N.M. 

Model  of  an  I^ryptian  Chariot.    (Scale  1 : 6.)    Made  in  the  Museum. 

The  chariot  was  used  in  Egypt  about  300  B.  C.  One  original 
wheel,  together  with  the  front  and  side  raves,  found  at  Dashour 
by  H.  Abbot,  is  in  the  Museum  of  the  New  York  Historical  Society. 
The  wheel  is  39  inches  extreme  diameter.  The  forked  brace  to 
which  the  shafts  are  attached  is  also  preserved.  The  construction  of 
the  floor  and  arrangement  of  the  thongs,  based  upon  close  measure- 
ment, are  hypothetical.  The  wheels  have  six  spokes,  with  slot  near 
the  hub,  and  felly  in  six  pieces  with  scarfed  joints.  The  tire  of  wood, 
in  six  parts,  also  scarfed,  is  attached  to  the  felly  by  a  lacing  of 
thongs.  Cat.  No.  181,265  U.S.N.M. 

Model  of  Persian  Farm  Cart.    (Scale  about  1 : 6.)    Made  in  the  Museum. 

The  cart,  found  in  Persia  in  1870,  is  used  in  Khosrovah  for  general 
purposes,  where  wheels  of  the  kind  represented  last  for  years. 
The  wheels  have  fifteen  spokes;  the  felly  is  in  five  parts,  joined  by 
pins  driven  into  the  ends  of  flat  spokes  fitted  into  the  rim.  The 
axles  and  hubs  are  of  wood.  Cat.  No.  181,276  U.S.N.M. 

Model  of  Boman  Farm  Plaustrum.    (Scale  about  1 : 6,  after  bas  relief  by 
Lucius  Petus,  Bome.)    Made  in  the  Museum. 

This  vehicle  was  used  in  ancient  Rome  in  300  B.  C.  to  transport 
hay  and  other  agricultural  products  from  the  farm  to  the  market. 
Two  wheels  of  solid  wood  are  each  straightened  by  two  pairs  of 
battens  set  at  right  angles.  Cat.  No.  181,270  U.S.N.M. 
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Model  of  Burmese  Car  of  State.    (Scale  1:6.)    Hade  in  the  Hoseum. 

This  car  was  used  in  Burma  up  to  about  1870  by  the  Phoongyes 
(priests)  upon  ceremonial  occasions,  when  it  was  drawn  by  a  pair 
of  buffaloes.  The  wheels,  without  spokes,  but  composed  wholly  of 
wood,  are  strengthened  by  cross  braces  tied  by  thongs  near  the  rims. 

Cat.  No.  181,273  U.S.N.M. 

Model  of  East  Indian  Village  Cart.    (Scale  1:6.)    Hade  in  the  Knseum. 

This  type  of  cart  has  been  in  general  use  in  Gujerat,  India,  since 
1876,  for  hauling  heavy  or  bulky  loads.    The  wheels  have  four  heavy 


FIG.  48. SPANISH    OX    CART,  1850. 

fellies  and  only  four  spokes,  which  extend  across  the  wheel  and  are 
framed  on  the  outside  of  the  hub.  The  axles  and  journals  are  gen- 
erally of  iron  as  shown.  Cat.  No.  181,281  U.S.N.M. 

Model  of  Japanese  Jinrikisha.    (Scale  1:6.)    Made  in  the  Museum. 

This  vehicle,  always  drawn  by  men  (called  "Riksha  Boys"),  was 
introduced  into  Japan  by  an  American  missionary  about  the  middle 
of  the  ninteenth  century,  and  is  in  general  use  throughout  that  em- 
pire. The  wheels  have  sixteen  spokes,  with  metal  bearings  in  hubs. 
The  bodv  is  supported  on  springs  attached  to  an  iron  axle. 

Cat.  No.  181,278  U.S.N.M. 
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"  Carreta  "  or  Ox  Wagon.   Presented  by  Schutter  and  Hotz. 

This  vehicle  is  of  Spanish  origin  and  was  used  extensively  in 
Mexico  and  New  Mexico  until  about  1880.  It  is  devoid  of  all  metal 
fittings  and  is  made  of  cottonwood.  The  heavy  wheels,  composed  of 
three  pieces  of  thick  timber,  are  held  together  by  dowels  of  wood. 
The  outer  blocks  show  the  traces  of  a  rim.  This  type  of  wheel  was 
introduced  by  the  Spanish  and  is  still  to  be  found  in  Spain. 

Cat.  No.  180,132  U.S.N.M. 

Model  of  Method  of  Boiling  Tar  Barrels.    (Scale  1:6.)    Made  in  the 

Museum. 

The  method  of  rolling  loads  by  means  of  two  tar  barrels  rolling 
on  parallel  axles  in  the  same  frame  was  in  vogue  in  North  Carolina 


FI«.  49. rOLO.VIAL   CHAISE,  1770, 


in  1875  for  transporting  tar  products  obtained  by  ''  hacking  "  from 
the  forest  to  the  steamboat  or  railway.        Cat.  No.  181,260  U.S.N.M. 

Model  of  Tobacco-Boiling  Hogshead.    (Scale  1:6.)    Made  in  the  Museum. 

The  method  of  transporting  tobacco  by  means  of  the  rolling  hogs- 
head was  in  use  throughout  Virginia  and  neighboring  States  from 
1750  to  1861.  Oxen,  mules,  and  horses  were  employed  in  different 
localities.  Cat.  No.  lk,259  U.S.N.M. 


Digitized  by  VjOOQIC 


108  BULLETIN   119,   U.   S.   NATIONAL  MUSEUM. 

Model  of  American  Colonial  Chaise.    (Scale  1 : 6.)    Hade  in  the  Knsenin. 

The  chaise  was  used  in  the  American  colonies  in  1770.  It  is  the 
"  Old  One-horse  Shay  "  made  famous  by  Oliver  Wendell  Holmes. 
The  body  was  attached  to  the  "  running  gear  "  by  leather  straps  ad- 
justed by  buckles.  The  wheels  have  fourteen  spokes,  with  metal  tires. 
Axletrees,  at  first  wholly  of  wood,  were  later  strengthened  by  iron 
bars  and  wearing  surfaces.  The  hubs  were  in  emergency  lined  with 
thick  leather  when  it  was  not  possible  to  obtain  the  cast-iron  "  box." 

Cat.  No.  181,284  U.S.N.M. 


PIG.  60. CONXSTOGA  WAGON  FOB  FBBIOHT,  1800. 

Model  of  Conestog^  Wagon.    (Scale  1 :  8.)    Hade  in  the  Knsenm. 

This  wagon  was  used  for  transporting  merchandise  and  often  emi- 
grants from  the  North  and  East  across  the  Allegheny  Mountains  to 
Wheeling  and  Pittsburgh,  on  the  way  toward  the  South  and  West* 
Six  and  sometimes  eight  large  horses  composed  the  team.  The  four 
wheels,  strongly  built,  with  fourteen  spokes  and  iron  tires,  ran  upon 
axles  of  hickory  often  shod  with  iron  skeins,  the  hubs  being  equipped 
with  iron  boxes.  Cat.  No.  180,044  U.S.N.M. 
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Model  of  Ameriean  Stage  Coaeh.    (Seale  1 : 6.)    Made  in  the  Museum. 

The  stage  coach,  a  vehicle  for  fast  overland  travel  and  mail  con- 
veyance, often  in  connection  with  steamboat  lines,  was  in  general  use 
throughout  the  United  States  from  the  beginning  of  the  nineteenth 
century  until  railway  systems,  extending  into  new  territory,  accom- 
modated the  travel.  Through  the  agency  of  competing  transporta- 
tion lines  the  speed  of  the  American  horse  for  stages  of  eight  or  ten 
miles  was  materially  increased.  Four  strong  wheels,  with  iron  tires 
and  wooden  spokes  varying  in  number  according  to  the  dictum  of 
local  wheelwrights,  were  attached  to  strong  and  light  running  gears, 
differing  in  design  and  method  of  attaching  springs  and  bracing. 

Cat.  No.  180,055  U.S.N.M. 


FIG.  61. OVERLAND  STAGS  COACH,  1800. 

Model  of  Bed  Biver  Cart,  1882.  (Scale  1 : 6.)    Made  in  the  Museum. 

According  to  Robinson's  "Great  Fur  Land,"  published  in  1872, 
"  the  only  tools  necessary  not  only  to  mend  but  to  construct  a  [Red 
River]  cart,  are  an  ax,  a  saw,  and  an  auger;  with  these  the  half- 
breed  is  independent.  Huge  trains  of  these  vehicles  are  used  for 
freighting  over  the  northern  plains."  The  wheels  of  twelve  spokes 
are  very  much  "dished."  Rawhide  is  used  in  place  of  metal  in 
strengthening  the  joints  of  the  rims  and  hubs. 

Cat.  No.  181,309  U.S.N.M. 

Model  of  An  Automobile  Truck,  1921.    (Scale,  One-fourth  Actual  Size.) 
Made  and  Presented  by  The  Autocar  Co. 

The  indispensability  of  the  automobile  truck  to  modern  civiliza- 
tion has  been  demonstrated  again  and  again,  and  more  definitely 
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than  ever  throughout  the  period  of  the  World  War.  The  effects  of 
the  material  breakdown  in  the  railway  transportation  system  dur- 
ing that  crisis  were  considerably  allayed  by  the  use  of  motor  trucks 
moving  over  long  distances,  a  feat  which,  prior  to  that  time,  had 
been  considered  impracticable,  so  that  to-day,  following  peace-time 
pursuits,  the  automobile  truck  has  come  to  be  considered  an  essential 
part  of  the  transportation  systems  of  the  country. 

Among  the  mechanical  features  of  the  truck  of  which  this  model 
is  a  reproduction,  are  the  following: 

The  frame  on  which  the  body  rests  is  made  of  pressed  steel  of 
channel  section  and  so  fitted  with  cross  members  and  braces  as  to 
combine  strength  and  light  weight  with  the  desired  flexibility.  The 
frame  rests  on  four  semi-elliptical  springs  that  are  provided  with  the 


PIG.  52. — RED  BIVEB  CART  FOR  FREIGHT,  1860. 


necessary  bushings  and  special  lubricating  devices  so  that  they  may 
be  readily  and  easily  lubricated.  These,  in  turn,  are  supported  on 
the  front  and  rear  axles,  the  front  axle  being  of  drop- forged  steel 
of  I-beam  section.  The  front  wheels  are  mounted  on  adjustable 
tapered  roller  bearings.  The  rear  axle  is  of  the  full-floating  Autocar 
double-reduction  gear-driven  type,  the  gear  reduction  being  com- 
pounded through  bevel  and  spur  gears.  This  reduces  the  angularity 
of  the  propeller  shaft,  giving  straight  lines  for  the  transmission  of 
power. 

The  rear  wheels  are  mounted  on  adjustable  tapered  roller  bearings 
carried  on  an  extension  of  the  axle  housing.  By  this  means  the 
rotating  parts  of  the  rear  axle  carry  no  part  of  the  weight,  their 
only  function  being  to  transmit  the  power  to  the  rear  wheels. 

The  gasoline  four-cylinder  engine  is  located  under  the  driver's 
seat  and  is  carried  on  the  main  frame  by  means  of  a  three-point 
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suspension.  The  power  transmission  is  of  the  selective  type,  there 
being  four  forward  speeds  and  one  reverse.  The  transmission-gear 
Housing  is  suspended  from  the  main  frame  at  thre«  points,  the 
power  from  the  engine  delivered  to  the  transmission  through  a 
fabric-disk  universal  joint.  Power  is  delivered  to  the  rear  wheels 
from  the  transmission  through  a  tubular  drive  shaft  equipped  with 
universal  joints  at  either  end. 

The  general  dimensions  of  the  truck  are  as  follows:  Length  of 
^wlieel  base,  156  inches;  length  over  all  from  front  of  bumper  to  end 
of  frame,  259  inches;  width  over  all  to  outside  of  hub  caps,  front 
Tvheels,  76^  inches;  width  over  all  to  outside  of  hub  caps,  rear  wheels, 
81i^  inches;  length  of  frame,  back  of  cab,  176  inches;  length  of  body, 
16  feet;  width  of  body,  6  feet;  height  of  side  racks,  40  inches; 
capacity,  20,0(X)  pounds  total — chassis,  body,  and  load ;  wheel  tread. 


FIG.  53. — ArTOMOBILB   TRUCK,  1921. 

63  inches  on  front  wheels  and  65  inches  on  rear  wheels;  tires,  36 
inches  in  diameter. 

This  type  of  truck  is  extensively  used  in  all  lines  of  business 
which  have  loads  of  variable  bulk,  such  as  general  hauling,  building 
supplies,  and  wholesalers'  wares.  Cat.  No.  307,255  U.S.N.M. 

Working  Model  of  Automobile  Truck  with  Tilting  Body,  1921.     (Scale 
one-fourth  actual  size.)    Hade  and  Presented  by  The  Autocar  Co. 

The  general  specifications  of  this  truck  are  almost  identical  to 
those  of  the  truck  just  described  except  for  the  differences  caused  by 
the  use  of  a  shorter  wheel  base  for  the  present  truck.  Its  particular 
mechanical  feature  is  the  means  for  tilting  the  body,  which  may  be 
pitched  at  an  angle  of  40  degrees. 

The  power  is  obtained  from  the  transmission  gears  through  a 
worm  drive,  the  control  being  a  hand  lever  mqunted  on  the  left- 
hand  side  of  the  chassis.  A  sliding  gear,  operated  by  the  control 
lever,  meshes  with  an  idler  gear  and  with  a  driving  gear  in  the  trans- 
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mission  housing.  These  gears  are  inclosed  in  a  housing  placed  over 
the  transmission  housing.  Through  this  set  of  gears  power  is  thus 
transmitted  through  a  driving-gear  shaft  connected  by  a  universal 
joint  to  the  power-hoist  universal  drive  shaft.  The  lifting  mecha- 
nism, inclosed  in  a  casing,  is  carried  on  a  steel  subf  rame  placed  to  the 
rear  of  the  transmission  housing.  The  power-hoist  universal  drive 
shaft  is  connected  by  a  universal  joint  to  a  worm  shaft  on  which  a 
worm  is  keyed.  The  worm  drives  a  worm  gear  placed  beneath  it 
and  mounted  on  a  shaft,  on  the  farther  end  of  which  is  a  pinion. 
This  pinion  meshes  with  an  intermediate  shaft  gear.  Mounted  on 
the  same  shaft  as  the  latter  gear  is  the  crank-shaft  drive  pinion,  and 
power  is  delivered  through  it  to  a  large  ring  gear.    This  ring  giear  is 


FIG.  64. — AUTOMOBILE   TRUCK   WITH   TIWING   BOOT,  1921. 

bolted  on  the  ring-gear  hub,  which  is  carried  on  the  crank  shaft,  the 
ends  of  which  are  splined,  and  the  body  lifting  cranks  fit  over 
the  ends.  The  body-lifting  cranks  and  the  body-lifting  links  are  con- 
nected by  a  crank  pin.  The  links  are  hinged  to  the  body  angle  sills 
by  means  of  link  brackets  and  link  pins.  When  power  is  applied 
through  this  set  of  gears,  the  body-lifting  cranks  are  made  to  rotate.. 
and  when  the  cranks  and  links  are  straightened  out  fully  the 
body  has  attained  an  angle  of  40  degrees.  Shift  gears  are  also  pro- 
vided in  this  mechanism,  so  that  a  reverse  motion  is  obtained  in  order 
that  the  body  may  be  raised  part  way  up  and  then,  by  means  of 
changing  the  location  of  control  lever,  lowered  to  the  frame.  Hoist- 
ing of  the  body  may  be  accomplished  by  rotating  the  crank  arms  in 
either  direction.  The  body-lifting  link  brackets  are  fitted  with  bush- 
ings, whose  diameter  is  about  ■^^s  of  an  inch  larger  than  that  of  the 
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body-lifting  link  pins.  This  allows  the  body-lifting  links  to  travel 
past  dead  center  without  any  hard  impact  when  the  body  touches 
the  frame  on  the  downward  motion,  and  also  prevents  a  jarring  pull 
when  the  body  is  about  to  start  on  the  upward  motion.  The  rear  end 
of  the  body  is  hinged  to  the  chassis  frame  by  means  of  two  brackets 
bolted  to  the  angle  sills  on  the  body.  The  body-hinged  bracket  shaft 
is  carried  in  these  two  brackets. 

The  general  dimensions  of  this  truck  are:  Length  of  wheel  base, 
120  inches;  length  over  all  from  front  of  bumper  to  end  of  frame, 
223  inches;  width  over  all  to  outside  of  hub  caps,  front  wheels,  76^ 


FIG.  55. — HAMLON  TYPE  VELOCIPEDE,  1866. 

inches;  width  over  all  to  outside  of  hub  caps,  rear  wheels,  81^  inches; 
length  of  frame,  back  of  cab,  140  inches;  turning  circle,  42  feet; 
capacity,  20,000  pounds — chassis,  body,  and  load ;  tires,  36  inches  in 
diameter;  wheel  tread,  63  inches  on  front  wheels  and  65  inches  on 
rear  wheels.  Cat.  No.  307,256  U.S.N.M. 

CYCLES. 

Velocipede.    Made  in  Dayton,  Ohio,  1866.    Purchased  1888. 

This  machine  is  of  the  type  developed  by  the  Hanlon  Brothers,  who 
were  the  American  contemporaries  with  Pierre  Lallement  of  France, 
whose  design  of  velocipede  laid  the  foundation  of  modem  cycling. 
52103—22 8 
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The  frame  is  of  wrought  iron,  the  wheels  of  wood  with  iron  tires, 
the  front  wheel  being  36  inches  in  diameter  and  the  rear  wheel  30 
inches.  It  is  propelled  by  brass  pedals  fitted  to  slotted  cranks  on  the 
front  wheel,  the  rider  sitting  on  a  saddle  mounted  on  a  horizontal 
strap  iron  spring,  supported  over  the  front  wheel  by  the  socket  head 
and  over  the  rear  wheel  by.  curved  iron  struts  extending  vertically 
from  the  wheel  bearings.  The  machine  is  steered  by  a  straight  line 
handle  bar  at  the  top  of  the  wheel  fork.  The  slotted  crank  arms 
permit  leverages  from  5 J  to  9J  inches.    The  pedals  revolve  freely  on 


FIG.  66. — VBLOCIPEDE,  1870. 

the  crank  axle,  but  are  held  in  the  correct  position  by  brass  weights 
on  their  lower  side,  which  weights  are  an  integral  part  of  the  pedal 
casting.  Cat.  No.  180,456  U.S.N.M. 

Velocipede,  1867.    Gift  of  William  Sturgis  Bigelow,  1907. 

This  machine  is  very  similar  to  the  preceding  one  except  that  the 
strap  iron  spring  of  the  "  backbone  "  inclines  to  the  rear.  In  addition, 
the  machine  is  equipped  with  a  brake  on  the  rear  wheel  applied  by  a 
cord,  which  can  be  tightened  by  twisting  the  handle  bar;  also,  foot 
rests  are  provided  on  an  extension  of  the  "backbone"  beyond  the 
handle  bar. 

Although  the  saddle  position  is  adjustable,  the  rider  sat  so  far  be- 
hind his  work  that  the  power  was  badly  applied  and  hills  or  rough 
roads  were  difficult  to  travel  on.  Cat.  No.  247,884  U.S.N.M. 
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Velocipede,  1870.    Gift  of  the  Goodyear  Bubber  Company,  1897. 

This  machine  is  a  further  development  of  the  Hanlon  design,  in- 
volving a  steel  spring  and  a  strap  seat  suspension  and  an  improved 
l>rake  on  the  rear  wheel  operated  by  rotating  the  handle  bar,  wjiich 
transmits  pressure  through  a  system  of  rods  and  springs. 

The  frame  of  the  machine  consists  of  a  front-wheel  iron  fork 
pitched  back  slightly  from  the  vertical,  and  a  diagonal  fork  extend- 
ing from  the  front-wheel  socket  head  to  the  rear-wheel  bearings. 
A  strap  saddle  is  suspended  between  the  socket  head  and  two  springs 
midway  of  each  branch  of  the  diagonal  fork.  The  machine  is 
driven  by  metal  spool  pedals  fitted  to  short  cranks  on  the  front 


FIO.  67. BICTCLB,  1879. 

wheel.    The  wheels  are  of  wood  with  iron  tires,  the  front  wheel  38 
inches  in  diameter  and  the  rear  30  inches. 

Cat.  No.  181,651  U.S.N.M. 

Bicyele,  1879.    Patent  Allowed  T.  Shire,  Detroit,  Miehig^n.    Gift  of  C 
Howard  Buckler,  1907. 

The  frame  of  this  machine  is  entirely  of  wood  braced  with  iron. 
The  front  fork  pitches  backward  at  an  angle  of  45  degrees  and  ter- 
minates in  a  short  handle  bar.  From  a  pivot  back  of  the  front  fork 
and  above  the  wheel  a  diagonal  fork  extends  to  the  rear  wheel  bear- 
ings and  a  wood  brace  extends  from  the  center  of  the  handle  bar 
downward  between  the  branches  of  the  diagonal  fork  to  a  point 
about  three  inches  above  the  ground  and  in  front  of  the  rear  wheel, 
which  is  attached  to  iron  struts  from  each  rear-wheel  bearing.    A 
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broad  wooden  mud  guard  is  fitted  over  the  rear  wheel,  supported 
at  one  end  by  vertical  iron  struts  extending  from  the  rear  wheel, 
and  at  the  other  to  the  diagonal  rear-wheel  fork.  Secured  to  this 
mud  guard  is  the  saddle.  The  machine  is  driven  by  wooden  spool 
pedals  fitted  to  short  cranks  on  the  front  wheel. 

Cat.  No.  248,087  U.S.N.M. 


FIO.   68. — ^"  OSASSHOPPER ''  BICYCLE,  1880. 

''  Grasshopper  "  Bicycle,  1880.    Gift  of  Thomas  M.  WiUdns. 

This  machine  consists  of  a  metal  frame  with  a  22-inch  wire  wheel 
in  front  and  a  54-inch  wire  wheel  in  the  rear.  It  was  developed  as 
a  result  of  the  tendency  of  its  predecessor,  the  "  Ordinary  "  (hav- 
ing the  small  wheel  in  the  rear),  to  pitch  the  rider  head  first  upon 
striking  an  obstruction  in  the  road.  The  front  wheel  is  swung  in  a 
fork  whose  branches  join  above  the  wheel  and  continue  upward 
within  a  metal  tube  to  the  handle  bar.  The  rear  wheel  is  secured  by 
a  series  of  solid  iron  struts  between  this  tube  and  its  axles  and  to  a 
short  strap-iron  plate  on  which  the  saddle  is  placed.    The  machine 
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is  driven  by  a  system  of  levers  and  leather  clutches  on  the  rear  wheel 
hub,  with  a  spring  to  recover  the  pedals  at  each  downward  stroke. 
The  wheels  are  equipped  with  solid  rubber  tires  and  spoon  brake 
on  the  rear  wheel  operated  from,  the  handle  bar. 

Cat.  No.  248,836  U.S.N.M. 

Columbia  Bicycle,  1885.    Gift  of  E.  H.  Sithens. 

This  type  of  bicycle,  sometimes  known  as  the  "  Ordinary,"  having 
the  large  front  wheel  and  small  rear  wheel,  was  very  much  in  favor 
from  1880-1890.    The  frame  is  constructed  of  steel  tubing.    The  front 


FIG.  69. — LADY'S   "  VICTORIA  "  BICYCLE,  1887. 

wire-spoke  wheel  is  54  inches  in  diameter,  equipped  with  solid  tires. 
The  pedal  cranks  are  fitted  with  two  holes  for  adjusting  the  position 
of  the  pedals,  and  a  spoon  brake  operating  on  the  top  of  the  front 
wheel  is  controlled  by  a  lever  from  the  right  handle  bar. 

This  particular  machine  has  been  ridden  over  10,000  miles  and  was 
used  to  some  extent  in  racing  events.  Cat.  No.  307,216  U.S.N.M. 

"  Star  "  Bicycle,  1881.    Gift  of  Eobert  Atwater  Smith. 

This  machine  was  made  by  the  H.  B.  Smith  Machine  Company, 
Smithville,  New  Jersey.  It  consists  of  a  small  22-inch  wire  wheel  in 
front  and  a  large  36-inch  wire  wheel  in  the  rear,  joined  by  a  triangular 
wrought-iron  bar  frame.  The  riding  saddle  is  fitted  to  a  short  metal 
plate  fastened  at  one  end  to  the  main  frame  and  at  the  other  to  struts 
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from  the  rear  wheel  axle.  The  machine  is  driven  by  treadles  of  the 
"  grasshopper  "  type.  It  is  equipped  with  curved  handlebars,  spoon 
brake  on  the  rear  wheel,  a  solid  rubber  tire  on  the  front  wheel,  and  a 
pneumatic  tire  on  the  rear  wheel.  Cat.  No.  279,005  N.S.N.M. 

Safety  Bicycle,  1883.   Karked  ''  Piyoho,  St.  John  Works,  Coventry,  Eng- 
land."  Oif  t  of  T.  £.  Hosf  ord. 

This  type  of  bicycle  incorporates  all  of  the  advantages  of  the 
high- wheeled  type  with  none  of  the  disadvantages.  The  rear  wheel, 
36  inches  in  diameter,  is  driven  by  means  of  a  chain  and  sprocket 
through  a  sprocket  and  pedals  fitted  in  the  frame  directly  beneath  the 
rider.  The  equipment  includes  curved  handlebar,  spade  handles, 
and  brake  on  the  front  wheel,  solid  wire  wheels,  and  oil  lamp. 

Cat.  No.  218,118  U.S.N.M, 

Safety  Bicycle,  1885.   Harked  '*  New  Bapid.    Made  in  England.*'    Gift  of 

H.  E.  Griffith,  1899. 

This  machine  consists  of  a  heavy  iron  frame  with  a  30-inch  wire 
front  wheel  and  a  32-inch  wire  rear  wheel,  both  having  steel  rims 
and  solid  rubber  tires.  It  is  driven  by  chain  and  sprockets,  the 
pedals  being  placed  vertically  beneath  the  saddle. 

Cat.  No.  201,660  U.S.N.M. 

Lady's  Bicycle,  1887.    Harked  "Victoria."    Gift  of  May  H.  Kead,  1903. 

•  This  machine  consists  of  a  drop  frame  with  spring-fork  attach- 
ment to  the  forward  wheel.  It  is  driven  by  chain  and  sprockets, 
steered  by  a  curved  handlebar  with  spade  handles.  The  brake 
acts  on  the  rear  wheel  connected  by  wires  and  levers  on  the  handle- 
bar. The  wire  wheels  are  28  inches  in  diameter,  equipped  with 
solid  rubber  tires.  The  machine  was  made  by  the  Overman  Wheel 
Company,  Boston,  Massachusetts.  Cat.  No.  214,971  U.S.N.M. 
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